






fgiC*R '5^151^ >fl^r. til., f®. f^. 




<2wr: 


fWhi nf^^iKi 

^f^j:ir stw 

jrr^T <ii^ tw '2f^f%^ I ^cTO mw\f\ 

’^^pg^T I 


: ^t 5 ^1 n^t*f 




<2r?Pt’‘i^: %?c^5Rt'^r 

^»8i^ii 'srtFff <2f^® c^K ^ 


^Vs^ 'e'sit^ 
s*^ ?rc«tTO 





'G 

■s^^asti^rr^l erCM'g; 




t m B 


i I ilrS-^04 II ^ I *rff^, 

^<R1 ^o'b-^Biii vs lentil 

■« Tfsi^’tto i TsTlf’fsj 'Q w;^ ^8>ij- 

ut II 8 1 f^?f '« -sj; « 

41 9fPrs, c'^itf^f^i^, <2rtff^^ 

^ ^^S-^lro D <!s I ( ^flTf, (2ft^, 

“ttfl^, V5^f^R®tSf ^ ), 3Tr«rhf«l 'Q 

'Se8 II 1 fWt5(>rrit®T ^ 

^ <2rw^5i '^*'^-'“^8II b-1 ^Ttrt^ N8 

Wt^lfw C51W^«I-~<:[S «^4-'S8b' II 

^ 1 T‘ II ^ I T‘ 

II vs I T1 vsb-vvssvs II 8 I %- 

fwU -VSJJV5.\SS^ II 

f^ic^Pw «ismtwft 


«5; ®»s-8^!t I 





^ ) s l^nrt% c^^m 

"srt^sT (c^ 

wm ^ <1%)— ^s «-<? i I 

i I Tt‘^1 fwtsT^rif^c^j^ ’Wl—^ftff^®tOT 

ff^—’I*, vs-^c^ II ^ I ^ ^ (?ri^t^f5 (fif^ s 

)—v5o-8o II 1 >lt5(f^^-n3l s cw 

-^s si-fio II 81 «rtft 5 ( ^sTf?n^ f^^-fim?r— 

<^: 4i-4(i II 

f%tt^ ) i m ^ 



^ ^ )— iJj-ibr'b I 

i I Tt°5l1 '« Tr§—II 

^ I ’ffel—v-iro II v51 w^ifTt^at^r, 

^C^^cit^T ^ ^Q II 8 I f^t^«fr4 

3^“s.5r^, 'Q 5^-io5 II 

«I fint^j 'q 

—iio-ivso II ^1 f^% '« fwts{-n^^— 

II 1 v^- 

'« iS'a-i'bcS II 

b-1 #?ifwt^ («tt%, *ttfhr, *« ), 

^It^rt^®! fester 3(5(^—i^oOlrb II 

^ ) i fiiwft 

'Q ^ fe# 

m )— >S&-«8b' I 



• 

<2rifl;Tm ^n ^ fro ^ i few ^- 

5tf¥5 '€ I ^?ii:f<i 

c>Tt^^ (71, cf^ fW^ TOT I 

'2fhT nt^ ^ I »R 

^'hi’Thi^ f^®tc;T?T (?*rrsri i cw^m c^ to ^ 

f^®tC=T^ 1W I C’tCI f^C5fr?( ^K^^ I 

I w ^ 'ii^ Ti^t^ 

I ^tc?^ 5n:«fT ^'s{^ c^rt^ ^rf^Tii Tt^ 

-iif^ c^f^rf^fw^f <^U ^ I 

^M% "sitniT Ft^ I 

«fc?m C^ ^^iT ^iTt^ <2ltf^ ^^1, (?^ t^1l?Tl ftw TWft 

TO ^ 5(^1:^ ^5{ I TO (7f 
% TRRtC^ I 

(7f^ ^ TO c?!^ 'srhnn^^^ffTO 

§i®1^, wr^*ttf%^ I ^1’ >f“ir^ 

^ f?i:^ ^fro CTO^T ^ *it«Rl fl^i, (7F 

^rfF?T I 

Thft^ C?n1wn ’(tf^ fH, <?f ^’Tl ^ 

TOWT Ito TW^ v£i^ TO 

TO TO ? 

^•v^tOT TO fSTOl sd I ^ c^ 

^ I 'ii^ w CTO srtTOtc^ TtvTOWr^ f^wtsT-ft^ 

C^ ^srtcTOsf TO%, ^ C^Ft^ I 



I ^ I 


larfsr ^ fwinr ^srfcsrr^sn ^ 

m I »rf«Rl ^ntfw ^rsrcw^T "Sfro ^Vs f^fwf^ whr 
^prm I 

c^ « 2 K" 1%^ «fw ^fNr fwT^ nlw '®rWr?[ sr^tn 

I ^s^n >1^ I 

w *t1w ^wtc^ wtzw towtc^««% I 

5? c^z^ ^ %?% '« nHt57 ^ 

CJfTO Ff^ TO 'iicTfTO *ff«v®c^ TO 

>n^'«c^rtr^ c^ fit^fr® 

TO I 

CTO ^ ®tc5i^ C2?t® ’^rt^ c^ ^Rf^c^R, (r c’i^ 
TO "^Ftc^ (RRfTOR, ^■^\^ ^TO^ ^ nc? 
(R c^5t 5f^ Rt^2(>ft? sit^ to1% I 

c?*r TO c^ TO cTO^ I w w 

"^^rTOTOI TO I CTO^t^ TO TOft^ 

^srsTO ^fTO ^RCF^ I 

|f%TO WFfncTTt TOTl I \wr 
TO f%cTO=T I nt^m rto to =n, Rt*n i 

t^tRI 1%TO-^TO TO c^iti TO ? 

Sl^C^®5lN ^ 



TO fT^ ^ ^ft5(TO 
c^jt^ ^tc^ I §',?t^^ (7f ^‘*n I f%^ 

f%f^ ^1 ntC^sf I TO TO«I science '« arts 

( Tt humanities ) TOf^^T?! ’ft#! 

3f«0TO’t'Q ^ 31CS( ^ sn I TflTO "f^t=?” 

»r^f5 ’!ijtn^ 4 w tjc^t 

I f% ‘‘R®t5{” 1%^ ^^\ 1 

TOi 1 

^ ^ f^TOf^ ’ft^ ^ c[ "Sit w 

1%|TO ’fw FffifC^f^CSR, 'Si §1TO[ cffroc^^ I 
^t?ii "f^” toTO I ^ c^*f 
“’f?f<fwl’', I ’fr?i "f^TO” 

^<«rff5 ^f^s*f 'f^¥f”^ v£i^ 

TO’f^ I TOf^'^-’ra TO Tot ( 

sir CTf^ ) 1 f%^TO n% “fWl” 'Q ‘‘f^TO” 

TO TOt%^ t CTO ’fcsp CTf*f 

M5f TO ’ft'«?i m ib-^i irto TO 

TTOR I 

ib'ii IfITOt c^-^ ( Robert May ) 

^ I f^TO '^f'fTO I TOTO f^TOf^W 

^fTl ^ I ^ c?fn 5TO I 

^ cwk^f^ ’ttf^^ 

jr3(^'«^*f?rrTOTO^^^3Tff ! ib-i^TO 

CTO TO TO TOTOtTO f#TO^ c^ ^1 to:^ TO nto 
I c^ fTOi ^fwfir ^5fTO TO '6 

TOTOTOt^(?r^i 



I 'srW^ 

^tc’f Tt’5TMTr?( ^ f%i sn I i 

Tfc^ *ft^t^ ^?p>f3in ^tf^ f%^ ^r^t^r 

¥;(5rl C*fr?f|si5 I Tts^Tl 

CifC-f ^^^^^ ?int^55t? I (?f C^1 5^^ 1 

f^tW^ '^rar fwt^ fif«ft=l ^^*1 

%-r i «rt^1%^ ^^cw®i nl^U^ c^ 

ot(.*[t I c?i?^ ^ w 

Tjfii cif'OKi i cwfc®^^ 

c«itr«p ^%f ^tfl fw I 

n^?:^ ^1x511 «itc5f <ii^N ?it^t I ^1 

I 

^*rfctirff% W¥\^ i 

iii'Qf%c^ c^w 

ntf^ I ) ^rfw ^u^'m 

^twf'<-c^^t^ ^tx’fTt^ 'fi^f%f^f^ I ^tx^i 
551 ^^x®5T, ’^Hw^ 

c^Wx^ c^U\ ^’Th? i 
f^tsi^ '« fKt\ c^ f^'srt^ f^®i '®t^ f^x*rwfx^ 

5T“s®i cmf^ I ^ "f^'sri” ^-hil 55'i 
•rt^ C*n:?lflX«TST "^’sr” l specialized 

*l1#tf^ Tt *t^t^ I ’tX^ *lt^1f^ ^<PXb(.l? ^X^^ 

T»tfw ( euphemistic ) t%*t^*ff5 
fift^ I (^ 3i3i^5[® 'S^, nwit wtcm 

%‘%” I ) ^ "'x^” Wfx^ C5ltX?R(t 

♦nfflufxn m c’txi I 

^tx??[ Xfxn ^*X^ <?t^^XS{^ f^[WtC5nf 

^pm %f I ^ «r<t5( tN*! ^Ixtr^ ^ix^ni <rr^i i ^ ^ 

»rs»ft^ I ^«ri "'sfwtftf^ 

tfft^,” ^ cw '^x^jf^ a, ''(W c^ ^ ^ ‘ii^ 



II B 


Tfft 'srhrto TO (?r^—c^ ?(jt^^ 
«i^t^ I '2fxfWt|^ ^ TO '5(ti?nntc*r 

fro ^sri froft’t^rirofw ^fro <rr^ ^ i 

^?gt^p^TO »l%lfTO^TOT ^5(1 I 

fw^ c^ ^*fl nt^ TO f?c5T ni:^ 

'srWsf i 

crNrt^ ^Tigt^sn ^to jti i ^«frN<2R«i i (Tt 

c»fr*f^ (71^ T5tcT?f ^«fi, a c#f 

^tai f%l I Tl ^1 

W C^tRl 

c^lii^ wf% <rrTO ntni sn I TO?! TOtm c?i?^ a 
>n5T^^1 JpSKTO ¥5J ^?I^ ^TO 

TOC^ I '^TO^-3tWC®l m TOlIt?! TOl,—‘TO cTO ^171 

^ c?c^f%, (7!^ w ^^*1 r 

W® ^^Pltfe^T f^TO ^f^i:i ^!7!f^ I TO 5!^ I 

a ?rTO to ^ ^TO 

TO^ 1 »!tfTO—TOH ^ 

I ^tsTOtf^i'«f^TO ^ c^^Wl a 

CWfTO ^‘T TOH:^^ ^tc^ '21*!*^ Ttw I "SIHI TO 
TO ’ffTO TO'sn TO I 


Sl^fTO4?f5? 






j ^T?ff5 I ’m, 

t^Ttf? ^TNr?F »rrfe®r?[ nc? i 
c^5r f^fs? ^Ttf? I 

^JThf 

^ 1 <2l^ f^Pr% 5itfew TO 

t*i^ frowt^^ TO I TfNm »rrfe^n <^1^ 

fro^ ^^1 'srfc^tn 

TO I TfvTO sst^tw 

5rtft^j-TOl ^tw cTO «f<TO*i" 

CTO I 

BstTOf^ sftfe^n ^^15 (^TO “it^l c^t^ fwU I sfttc^ 

TO CTO TOw?f sn, fTOtTO TO fw'^ c^f^ 

TO^1 I '5[^v£i^, jfTO 'Q '2fcTOc5(^ IrotTO^^t? 

*it%^T^ 'TO I 

TOTOt^fJ '« 3JtTO 

TORT 3(ttn TO I nfiTO®! 

^ TOi'Q TO^ C5ITO '®i’*t^ f%TO 

^ '<3 aF5[RTO cTO, ^1’ 

TO CTOrl 's^tcTO^n TO ^ ^<»n ^’c^ 

TO CTO <TO TO f^f^TOm 

TO1 ^ CTO^ 'sl^tR ‘^^itRc^j t^TO’— 

vii^ frofs ftc^ TO^®n TO® I ’tc^TO w TO 
^«tft I ®tc5(^ fifft't ^tc^ fk^ ^tro 

c?fTO^ i TO >2(1% TOl'« TOtrf?! TO c^ i 

^tf^, Tt*x5ii ^f%TO '®rtcTOTO <2fC5^l 

TO^ TO f^f^er TOCf^ 3ic«fj^ =ftfw i ‘TOfroi ftTO’ 
TOitRt^ ftTO^ ^f%TO «fC5^ <2i'*r5( I 



CFf^ i 


'srrcsTt^ 

'« crr^T 1% f% c^^n 

1^f%» 1% ‘sm 

vi)^ ^sricsrf^sTt?! Me®? hwtf^^ 

f?c^ 9m ^t^i I cwhr c?^^ >2rTO5(t^f 

«f^t*r^, nta*t, '« >{tfl;f^ ^sw?! i *itf^f^T¥ 
C^U Cf'QIll ^CSf'Q 

w^ i <^1^ c^t^=Tl c^twi 

f^m f?¥ i 

fWt5{tC5Tr55tt^ ^Tj CfvQ^t ^ 

sfl I >ii| <2r>f:3f m ^f^°*r ‘-r^t^ 

cn^^tc’T ^ 

^^1 nt^ I «rr^ '« >Tt3ff^^-n?:3R[ 

^ I isf^5f (2BPt’*r ^<«rtfB 1%!^ fsr j 

w ^^fk I ‘^i:’sr:35 

'ST^'K cTi^rtc®^ 'Q I 

c?'«?l I a 

^t^n 'sitcw, "^tiw vfi^fixsc 1i( I 

^z^ f^srr^’5t^ ^5[c-2m«n f% 

C5t\ I 

(sr^tf^ 'sm f^?:i ^twt55rt 

f^nr f^f%w <2f^ nif-nf^^ c«t%f^^ ^ i 
TvTtwnn, w’^’HJf, ftnt^ nf^, f^®st5(- 

nf^ ^wtf? i T$^ ^tf%, 5Tt5ifw-n^3r?i v«iif<i 
«rc5lt'6 ^tv^n »it%^T <2f«r3i i 

»it^5rfw-*fC3i?f f%sit=Btiw to ^srfwt^ 1to 
( ^i)f^, >b-ilr) N8 ‘3^Tqt5t^ f’f®!’ ( C^, 

‘?i^fip^’ () n% f^to n3i-ntot^ a'sr^rj vii^r^ve 



fi ’tCRCll J 


^ >rs'*rjt^ c?c^ i 

^^3(131 «f«rr5( <2f«ft^T naf-nfw ^fk i 

1 ^or 

'sr^stR^ ^t’f 3rtu?^ c’^tRtf^ i ^i’ 
itsi ^ ^ 5Tt3ffl^- 

^ wrf«rf^®r?i 3^;^ c^ «n»t^ to, 

5tf% ^e <2r^f%^ 1%^c'i 3T^1wi 'srcsr^^f^ i ^f^ir® 

RS9tR^ f?^ c*^;:^^ 31 ^ 

W '2f«TO^ C5^1 f^’^fwfTO^ 

^tf^R®tc5r?r '2f<t=f ^^mP\ 

tot:^ 1 c«n:^ 

TO^ ^ ^>itf^c^j 

^tlf Tf’N^Tl f^®rri|>ltf^^^K 

3i^rtc5p I "srtPTf^j f%3?f& nc^ ^^^1 

I Tf'^d ^Q JTtf^^j fw[^rr?:5ft^i^t^ 

C’t'Pst^ f?^^t?f ^f^^tV-f f^®-r5?-'5t^ 
c^-^ri, fTORti f^ «2tf%it^t^ c«fc^ 

?m ^ 5(tw?[*t ‘^tat% 

c^T^rro^ '5(t3(^’ I Tf'^n f^®ts(jrrf^c^n -sf^m ^ ti 

^ ^ 3rt^ I 3iTv t% '^fkcm ^3ft%^ 

f^^tc^rr^iit^ c^H <ii^ ^V fkz^ ^jijrfjm 

'STtc^rtiRi ^1 I Tf v^ f^®ts(«rffeTO n««f'2ff"fwi •sW^, 
-sic^ '« (?i^ 3f^ (sn:^ 3rrf^f%T^ ^ 

>n:?f ^ f^c?% #^^*^'<3 ’I'm’r 

^ I ^ ^1 ^^pftfe^T f^®ts[t^5rf^5rt?j ^55rt^ 



I J 


nWw f^st5T-^% c’ft^’nsOT 

I vi)^ -^U% w f^wtspftfesK 

’RPT^ f^tm ‘’f^ 5rtr^ ^?(1 

^^fh I '2f«r3f c^i^ 

^5W?f ^ nt*5t^ c?% »ftc^ »i^ 

>R’Tt3lf^^ a^tr?f'® ^^C5[t^5T ^C*irTtnt«flt^, 

^fk^j f^ssfsrrc^Tt^si'R ^flf^ 'srac'i 

vi}^ ^ 'Sftc^t^id 5^cw I <2r>i9f^: 

nf^^i, 5t^, 

<2{^ toC«R >lt3lf^^“n3f 'ij^s f^f%g fl^J NQ ’fl^, 

'Q i%®tsfn3j vfiTv 1%f^«f ^^rfiT-nar 

I ^ ^t?1 ^1w nwt<R®tsT, 

^’f5 ^3? ^«fjtR i 

wi '^ 1 \ ^’*Rr^5jR v£i^ cati fwt^f^1%j^ I 

WTtf^CW 1l®tw ^^5rtR?[ 'SRTfCil^l ’Jl^'l '^F’R^ 
*ij:^^ ‘^swr^^si ?^'«i 

^1 -^z^ n^ cs^sf ^511%^ f^®tc5R i 

toft C®!^ *rR«l W^U *R C^ 

^5f?r I ^ I 

?(tcw^ teftt f^^tsT^rtf^c^j^ cw?, 

nc^?f 5?tw^«i f3OTt ^ I 

viit *fc^^ 'srf^n:^ Tt’s^n ^rwt^ 



8 B 


f^c5(^ nf^^ fer^ 'sTOf^sn i 

f%^f5 ^«(T'n:?r?f :5^7f?f ^‘.srl f^f%w 

»lt3(f^^-TOi^ ^Wfsf I TO^ 

1^f%g f^5(5r? 'sTOt^sn I 

V£l^ f^®t5{>{tRW’ I 

f^®tifJTife^r?i' «f^f% ^«fTtc^ 

^nfH5S5 ^ Ktm 

f%^i ^^fTtei fro ‘Wt^i^ '« 

»ttr^^j-#l^i:=ni i f%^ 

^c^TOt’ti 

>r"c^cn 

) 1%Tr^ ^55rr% c?^^l I 

v£|t <£f>fC5f T^^\^ f^f%5[ 5Tt3j[fil'^-TO^ ’I'st’SfCn 

1 f^wtcsj^ 'ii^f5 f?^ «fM^ f^w i 

’2^1 

I a^F, 'Q 

Tl f^^^n- 

f^1i:sr?J ^Ttf? C2st%i:^ ^ ^circf i 

c^ci »rt^«i c^^i 

f ’f^TOs? ■« n^fl|%^^, f f^^sT, t'SJtf? \ 

f¥®t’f'®c^i c^t^ wf^nf^®tsT, 

'Q f^®t^T| %f^®tC5(^ f^t^f c^ 



S II 


^aRf^?Ptn 'srlwf^ to 

tok 5T’N#t< »5f^«l I ^vf{< 

( Theoretical Sciences ) fw 

tot^l Natural Sciences ^ilTv 
( Practical Sciences ) fw fwf^T Tl 

Technical Sciences I -Sft^f^^p 

’fto, C^Ttf^f^srfsf, 'srfff^ ^fl?- 

f^gst^l, <2ftf^l^®1^, »rtofwr^, I '^U 

^ TT’^jR^tsi, 

C^t^ tot^i I 

Science TTW® 

I Science '^] 

«{C^ll ^P\l^ I ^t^- 

totcii?r ^ ^ 

I c«r%fwtrT?i CTT’t^ xm ’ft'®?! 

I C^sflf^^Tf to Encyclo¬ 

pedia Americana-TI ( 1951 ed, Vol. xxiv—P. 414 ) Wl 


“It is thus hardly possible to sketch a classification 
of Sciences which would find general agreement and 
which would be in principle independent of a parti¬ 
cular philosophical standpoint.’’ 

c?fto ( t» X: ris TO c^ ^ C2!(i 

cat%tot^ I ( t* 

\ib-8 —%: ), ( i4'5»i ’^S—>^^'59 %l ), W ( ^s— 

>•^08 %i), (m\^ (i^sb- ^;), vntot^ (^!— 

X>) totwfe^ 1 

^Hunr c’lro, w 

C4»lilC^ ( i'^Sb'—jb'S'^ ) v£|Ts C^'l^rtrSRf ( >^o® ) 



I I 


I <2f«rrir5; ^ Rw i 

» ^ 

R«t^f C^, (>) C^RR®t5T ( Astronomy ). (^) nft<^- 
Rwtsi ( Physics ), (vs) ^R5 (RwR ( Chemistry ), (s) “ftfR- 
R^ ( Physiology ) («) ( Sociology ) I (M^ 

C3!li R®t5( WT i c"WR 

I RR 

’fR^ feR c«t%Rv^?f ^ I ^R*rsi m ^R^R 

( Mechanics ), nwt<R®R ^ I W*tC^ RR mm^y 

R®tca[^ R?^ ?Rwf5 Rstc^r^ cw, cwiRRst^r, "fRsn 

^R®1^ I cast^R^tC’t 

R^cjr?f Rw Rc*m ^s«f wR I vii^ 

c2f%R^?n:^ c^s? Rc^i'^ *f?RR®R!:^ fl^R®tR^ ^*(’*1 

’fRR I Encyclopedia Britannica-^ 

( Vol. 20, 14th. ed. P. 120 ) 'smi 

“.No one can say whether the Science of 

radioactivity is to be classed as Chemistry or 
Physics, or whether Sociology is properly grouped 
with Biology or Economics.” 

jfsit^RwR Rc^ 'ii^n R^'cf^ 'srtisrt^j R^ 

Tt? c^'eTi t 

wrR®R 1 CTO 

^1 TR sn, ^’RRc^ ^R®tC5{?l :s(C<fT'Q CWl ^R 5(1 I 

TOtRTOc^ <r?n ^ < 2 ft^fw R^tc^rR Rc»r i 

^ nfWR^ ^(Ci^RTO >4^^ RTO %tc^ fRR 
CTOC^ } RctoR 4tf R®tR^ »1C^ W TOtR®t5E^'« 
^ 'Sftc^iTOR csr«fl I ^ ^RwR (nTf< wtiR, 

c^RRto ^wrR) 'sicwi ^^R^tesR »n?R TOtRwfi?R 
ctrps[3[ c^, *^*1 3ii?rfR®Rc^ #RR®tcsi^ 

C5l'«Tl 1 




1! II 


ftff% ntii 1^; 'i]c?ir c?«ti i 

>f^?r f^ ^t'« ^fkt^T 

^fm vft:^ cmi ?t?r ^11 

f^f^ mw ^nr 3T^«T tifc? i 

04%^ ‘>rt*rhl®l fwt^’ (Sciences in general) ^t^Jl 

cff^^l Tts^'l ^«(t?(®i TN-«fji 

ST^'fT ^t?1 C3£t%il 

^tf? '« «f=^tf%^ 

^t«(t^«i >2f^ti? I 

c3s|%c^ 

^1 I a^i?, c^^i ^’^tf?, 

t^tff I 

fw fei ^m'Q '2it^f%^ 

'ii'^tc=i I 'ii^ 

C^ 

“ft’Tt^ ^1 Pure Science I ^1’ ^t^1 C3£|i 

f^wrif^f^1%j^?;Tr?[ ^^^■\ ^2ftfI 

<f^^lTf ^nsi ^ nt^i I 

mmt w\i^ ^^1 

I ^ 3it^ c^=i^ ««c«r?i ?F^i fl^t^ 

5 ts^srfai fl^f% !^tf^cTi '*^*1 nRnt«f 

^^ I ^t'^rf^, a '^Pn #1^ f%1% 

^5t?[t '*rts!:^t^ ’Ttf^^j 'Q ^'^ 51^ ^ 

to 'srtto^ ^<t?i C5^1 wm\ I 

wtR, "sito «ff%2!r%^ 



J 


'Sfyftc^f '6 ^5^17:^^ ^<?f1 »r^5i7i^ f^iw i 

T^i ^'^^>rf7:^ '6 ^c^9f i5f^f5 iii\5 ^ >r:fOT 

^^1 c?^t^ I ^^t3f c^u^ ^% 

CTO'S 1%f^ ^srh:^ vq i 

*11l’0 I ‘^5f^f^CNSj f^srfsf’ TO fe( 

1%f%^ f%fs( Rni ^t3itc^ 

^^•Kr TOci^T I 

( Classification of Sciences ) 

C>i=f 3f5^t*lC?f7l ^tC^'Q ^tf^ «>l% I ‘^3f- 

^STPTtsi f^CTIC^ST I 

'« ^«ri'9 c^twtf?ii ^ert ^^\ \ 

>lt^t^J ^C?1C^ I 

Il,\^ c7^3j^i2(j^tTf c^t^, c^K 

TOc^5( I 4zfr^ wiz:^ ^^T^ i 

^C«fJ M\Z‘^ ’JT?!®! ?!t>in?[tfl ^C«ftnt«at^ 'S 

^m«n ^ I ^u ^^fjtn^ ?t^ 

'ii^° ^ i 'Jfc^'n ^tc5^ W 

'sitsi'hi ^izm TO ^ \5rnt5i f^*f fro 

>lt^T TOC^ I ^l%Tt®1 f^fwTTO?! ^ts5lt®t^ 'S 



U I 


snrf^v^ 

'(s ^2rtf^ I 

>r»j->iwi '« ^«t 

c’ftnt^F® ^itFt^ <2r?f5 ^tnii?r 

I ^1 '2rfl«i h®tf^^->itf^f%Tc^ 
^’Tc^’n ^'\ cncsT <2f?f5^ cwi i 

^tsric^ i m1^ c^ ^^^^- 

nf^'5Ti 1 

<£r?f5 '2f^tcn^ nf^w->[*^tw 

f^?{ ’3[^®i I ml^'^ ^tni, t\^1t 

^t’c^ c^tc^i apf^ ^n c^f?c^ 

t fe 1 

f^j%^ 'Q 

I ?rtwt5! 5it^c;5ft, 

^C3ift, 

5rr^c;^"t t^Jtf? '5W’ftc?f?i *it^t^j =?1 

cnc^i f%55t^’-i£i?r ^nlrt^f ^xm 

c^ ^ I >rrf^^j nf^w 

<stT[ ^srWc^ »rr^t^j i ^f*nrrf5^ c^t*ittf5^ 

-sr^t’ttf^^ fwt^ 4^415 ^ni m 

w^z^ fci '^Mz^ ^z^^ I (Tftw^f 

>6 WM 

^5iW?T *ft3f I 

»D^ sii^ 1%^ f%^''5i*«.n f4|5i 'srt^tc^ ‘^rtf^ ’tf^w 

*ff^4i’, ‘nf^R’ ^^Ttff n3f-nf^4t^ «f4tf^ i 

vi)^ *rf3r4l^ ’«rtfif \ 

v£i^ 4f¥-n'vC»ft«(R ^s(ppz^ %-(wnr^ >rr^T 



I « 


C?, ^»StFrt 'Q c^ft-c^f¥ ( ) I 

^ TO ^ «W*r TO ;(Mj(1 C'Sim Ttv^n 

wtn^ f^t? a 

nftn fec^, vllTs ^^^^1 'si'hlt^ wtw^ 

nt3t I >rt^t^j to^i ft, to 

% fm ftc^ ^ wT’t % I 

^1 cn^ I 

v£|^ ^5f^ Sl^ W S|^ I 

C^t^ iI1 I 

n^'fl C-l^ l ftl 

^1’ ft5i™ ^ ^tft^jtf^^tt ^ ft®ft- 


Sl^TO^ 




^ ) 






^stciiia % 

f^tirnr^rr^T^'l ^ fif i iir> a 

tfFr?r?ni ^’:w??sr ^1 3(^,^ \ ^ 

f^, »rrf%r^'«’Tr"5t^j rf^f i 1%^ 

5F.ri^ 2(1%#^ ^ I 

^Tir-f^fTisni 5^1 cw f^ss-fsi- 

^^ri c^P\ I ^3f^i'« ^nt^ 

1%srf5 w.^ 1 ’2f1%iR srf^ 

f^'-R, 9 ^ (R'Rtl^fS I 

f^®t^>rrf¥r5T ll^rw ('itfi^^f, 

iiriir) nf^i 1 5jf^ £f9r3( >rRfwnai ^wHr^ 

R^ f^f^wr?7i sf^tf-ns c^t^ I ^w\^\ 

fifwRsn:^^ TO1, sTf r-’R -9 FfTR s(RtFti:^ ^rt^fiT 
I ^w??*r is-Rf^fR^ F^l c«rr.^ 

fwR R'iT:^rwt^ ?;/:^j%5[ 1 n't’Fr^ ^R- 

RSrfR^f 5F1 ^niR^fW^Fk^ ■Sf’R ^-R-g F?f I 

5 »?:“r ^t^irfft sr^rf^f^s c^f»^ 

5:rf%^^ ^T[ I 'ii^ -srf^itR fwR f^l’SFtrtRil nl^WTl 

c’tt?! c«rc^t Tw^ 1 "?tTO^ 

^fsR CFtc^ '2f«rR fwRnf^ ^R 
( Sir Edward Hyde East ) 1 f%f^ ib-i^ G! ^t?R CW. 

^ts. f^; (R f^TT 

9m Of9iri ?R ^R nf^^i[in cn‘-*r ^feiR 1 ^ nf^^n^iR 

’IR %T I f^fcs f%R fH., 

TT’v^n, ^wtf? >rGf >iGf ^r'>Fi 

C«t 6?1 ^.“arithmetic (this is one of the Hindu Virtues) 


> Friend of India—May 20th, 1841, P 305. 
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history, geography, astronomy, mathematics I 

-W “The primary object of 

this Institution is the tuition of the sons of respectable 
Hindoos, in the English and Indian languages and in the 
literature and Science of Europe and Asia.” i 

^cw 

1 ^r^Vi (7{t^f5 I 

^ntf^ il\zm ^f2{5T 

I ^t«rR 

i w 'iit '-2ff%'^ti:^ 

'9 

nt“?tw 5rt«fjc5( '9 f!^9tf^ 

n^5( I ^t«fjc3i f-rsFiTfs^ 

^51^9 5?«fx to ^spTt^fr^*! ^^C^t%f 

'2ff% I 

’^^t'9 5Tf^ I ^5f- 

fw\^ I 

®rto®K ntotsi w 

^'5rtt ^ i toN 

^ Modern Review—July, 1955 (Hindu College—Jogesh Ch. Bagal). 

« ^ '5l'*Fl1 ^c^icsnt (i «< »t^)—^^ift«rt!?*l ai—'ss 





'srtTiwi^^ri ^ «fltm 

c-fT^9f Tf?:^ 1%f^ c^ ’fu 

*~ 

“I beg your Lordship will be pleased to compare 
the state of science and literature in Europe before 
the time of Lord Bacon with the progress of 
knowledge made since he wrote. It will conse¬ 
quently promote a more liberal and enlightened 
system of instruction embracing Mathematics, 
Natural Philosophy, Chemistry, Anatomy with 
other useful sciences which may be accomplished 
* * * * by employing a few gentlemen of talent and 
learning, educated in Europe and providing colleges 
furnished with necessary books, instruments and 
other apparatus * ♦ * * to instruct in those useful 
sciences in which the natives of Europe have 
carried to a degree of perfection that has raised 
them above inhabitants of other parts of the world,” 

^ I 

Tt-^t f%f§ 

i spptir-r 




^ ^ ^??§rf7:5f ibi'^ OTff*n® 



'59 




I 'G[ I fS] 

'2f*fts( nf^tr*f^ I i ^t^w 

^tw C^ W 5f^«l 1 fTO %5R C^ 1 ^It3[ f%iT 

Wl GC^ 15^1 f^1 TOST I 

T^n '« fs(^ ^or 

'«d I 1pf-^^C5( ^G( ’Ts'5tt^ WTs^t^ 

'« G I ^c^fer ^G\ () G 

^\z^ 'Q f-p*pt'2f^t^ t ^i;w*i 

C3[’^ I iiris «;itc^ I 

ib-ilr C5f’^ ^ ^ I 

c>i--yffTO^ Tts ^1 i(t5( I C5f 1 ^ 1 :^ 

t“i:?(^ lfC5T^ '2f«rfsr 

C^. C^. f^’ (J. J. D Anslme)! C^-^yTR^ 

I '2(^3[ >fs^<i®i 1 

5T“c»rtf^ '« 

I (p5(-‘Jtf^:T5 4t«(l "^t^l cwr 

%! 5n I ‘nf^’^tt 

ctf^sTi I ^fir^v-r 1 cr-r 

I CTO 2— 

5iflc^ ^c^ic^ n’sp I 

*f’^ c^t^ ^f% fro I 

^Ftc^ Tr«t w I 

c^ 1 i[ ^iTsf c^ ^ cf R I 
ntR c^ ^ I 

^ n«l>t5R c^tii^r ^ >»t% I 

^ ^IT 015 ThfC’P I 
TOT ^«fT ^ ^It^n II 



c5l-\ ‘^f^tc?’ 

^11 ^ ^ (Tf'WtfS 

sr^fn^* i ^ iiriJ# 

nt^nw^^ w\^ ^ I >2f<^ fip*Rtft (?rr>Tttf6^ 

T%R fwc^^r I «?I'Qsr f^R ^t’t I 

tR tsfp Rfw^l I (7f^ Rf%®^R 

Rf4s[ ^R I RttI C^ =5R ^‘R 

T5fiR-n^f%^ ^R 5tR ^R CnRCI I 

>f^i7:’f’5Ft rR, ■^R’fR ^RnR ^f^R ^t^TTR 

>R^R R^^R«t1 ^T >T5(t«fR I 

vS?Ff5 >R^1 ^R >f>it«rfR^ iPRI ;— 

^1 ntu rRR 

’^4 fVf^ 5tf% "sR rR^ >1^ i 
nt^i ^t^R Rt®i rR f?^, 

FTR FR Frf% R? ^5T ; 

^^-*r IIRR^ fR, 
f^f^RT^ Rif >[t?R ; 

C-rR ^tR RtRt^, 

^tff^\ 5f5R ;5t^ ^f^Tf ^f%«T i 

’sRifi w,^ w^ ^nf% wfm, 

R’R ^fwl ; 

rR ^fk Rf^ 

(M^ ^R1 ; 

RR ^cR ^ C’R (R^1 ^R RtiT, 

^t^i ^ TO ^R ^ cm] TO I 

TO ^ (RR Rcw, 

rR "^^1 ^ ^R TO^ ^‘!\w^ i 
^ «fRR5 #R, 

^ ^ TOt^ RtTr } 



b- 




w ^ "^1%, 

^r-BI: «[f% ; 

^ ^<?1 

'2fT^ 

(7\ ; 

'iir 

TO nf«4 TO 1 

w.m ^f‘r^ c>R 1 

't\^ Tf*^! ( '2fs '2t: i5 8'\5 

'5r^ cw 1 

^ (ii^= >i STTfr^^:^^ ^1%^ ?T1 I 

^^1 '-8 '8TO^ w.^ '8 'STO^ '2f?;^ 

^i’ cf^'fsT I ^t?:^srt<T -^fi '2f^f^^ i 

—'m ^t’f ( 2t". nt i^S^s >it^ ) 1 ITOW ^t^', C^l 

<iicTOr?r^ 2rt^f^¥ I 
'S\^^ ^s[f2fif m 

r,'^j11%f^1 ( An easy introduction to Astronomy for young 
persons ) I Tf°^ n'i*5tei 

1t'«Tl C’t^ I W^Wt^ 5lH5|Jt??T^ CWltf%^ 

^ C’ft^^fTtnf ( ib-iJJ fro^^sT^ -Q 

c^f^ t^Ttf? TOtn^^ ('Sil iir^s ?;?) c^tf%fwfir 

H’f'n I cwjt1%f^ ^ ^ c>rf>ittf& 

ivrsso TOf*r^ ^ I 

c^ i ^NC*rt«R wif%TO c^1%^ i c^Tt1%- 

f%t^ >Tx^?F^ I ^ nf^TO'l 

'SfTO I »R5j 





Si 

^tsWf^ '5}C^-m5^ nt1%® '<3 

ntf^ I w\i'^ ^ ^ c>fN1tf^ 5T^tf^ «ft<srl 
(TTWtf^ ■^tf^%F?j*i f^i:3i^ ^Tl nn 

cM'^ I nm >n:^ ’rfte cff'm\ i 

^ CTWtfS 1 

^tnt^ 5^ ( >iris 5j;) 1 ^wsf% 

sftJi^nr ^5( ^’?:<t ^^Tf?;inr 1%| w^\ 3FfS<^< 

ib-? o ^ i 

^Tn ^ ^ c>rr^fN >f^T f5|“ w\r^^ 

t TO ^'11^ TsC-ft^fCST^ ‘^11^ f?r.^is[ I 

cm t?:Tit>r ^5’^tr.?^ ^trsf ^wm i 

cm i ^^cto vt.-^^ 

c^tf^f^'l ib-'io 

c?t^ I f^t^'5J^ 

tvm WTO fm% '2ft^^ '« ^TO I 

<^1^ C^TO^l fwt^5l^ ‘‘^Tf^f^’St^'hl’ ( «rs fifj ib>.8 9Jt ) 

1l'S\ TO I ^t°^l f^^tWtfV?:^!^ 

^^rfk5R iJtri ^t?;?^ ^^«fT i 

f^c’T^'hiTOTO m i Tf^i- 

f%f^ Tifhr TOfwCR I ibi;* fsfsT 

TOi^ TOS( 1 ibM 

I C^t>R, fn^r^ -STf>1^^ 

f?>rtc^ cTO^r I ibis ^gtcff ^ ^ c>rf>r(tf6^ 

Wlw ib^vs TOfrow i 

ib^*^ 1%f^ TO^ I (?\^t\^ cTOF ^-^t'Q TO 

fro ^tufR ib^s I fro f%f^ 

^ ^tw ^rfirn^ ^r cm 

N ' 

TOR I ’R ^ TOf 1mm 

>n:^ rr^ ^ ( ibsi ) i ^inrcr ^Rtm to 



i. 

^ (ibr8« %i) I ^ TO n 

^>[-^5[^tf^ c^f%ft?rlii fw '9^'« f»fC¥^ 
^tc?rt^^t?[ ^it«fjR I 5rf^ c^]%fwi TO'9 

I 'Q^ 'Q 1%3[^ 

^t^l f%Tf% C«1-«r^W^ 1 c^ 

?•*! f^rs^ I Tr-ff& TOtn^^^Tif Tr^r f^fs I f^f^ 

T-[w '2f?r^i ^Tn '5st» I '2r^3( 

'« ^t1% ^ 

W? I 1%iH ^«rtn^^r.sf ^t^«i ^ti:5ri5sri i 

5f^, NQ 3f?^ ^IXyft^t 

-src^'Q c^t^ 'ii'^ifn wi wii i 

'« fr%, ^ c^rc^ ^ 

5t^i%, ipTOn 

c^ c^ ^tii^j f^TOf 

TOCW I froc"^ >TWTt«fr ^^itir 

Cf’fl 1 t^tsT r*l«fFtw I «if% 

>st^f&'?( 'snispF i ‘ii^ f^P\ 

^cwf5 csr: 35 i 

ai] ^Ti 1^*tm <2n??^ ?f«fT fw I *•— 

I '®rrf^ ^%tf^ a, w 

^ nc? m; 

^ 5(1 (?(^tc5T ’Tti::^ i 

^ps wt^ ^ sn nc^, to 





t ^f% '5rt^'Kf%^ ^1 ^ I 

’jMt "srrnsi: ^^fi^tc^t TOt^?:^ mi^ 

a w TOt\ 

«i ^f% I 

c0^ '2(^u<[<[ ?iti c?^ii 

Tf^, c^sn 

^W«t TO c^, 

Ttc^ ill ; ^5[t5[ ’?t51' ^to® C^t^nc^P 

f^m ^-W®! TO I 


nW^j <r55[lir ^z^^ m iPt^ 

^ c^t5it«rrt^ ^iiit3[<j[5 ■sfjpTf'n^ i c’tt^t^rrtniiT f%®l^ 

>I?^<iel iSf^tf-'n® ^ ilriS I ^^^151 ?|5t^ 

rN^rftcQ ^^■if^®i \ Tt“^i 

W\^ ^*r*f%^ iT^ I fn^l ^t". ^1S¥l ^^f^'Q 

f^c5is( I nf^ I 

wt^ i%f^ fwM^ I 

n^ f%^ ‘»Rtm-?^®i’ TOFt^iTi TOfwc^ I 
^ I ® 

^rKsifksnf 5rc^ tof ^k^rsin 

^ I '>2f«r5f wt?i 

^5rn:w fkf^^ >i^tw*Rr ’srk^^jRl i 

■srt^fw ^’Tkf ^k5it55n '2rr^fi(^ <2r^^ i ^ 

-, I TO f^f^- c?% tkF FfsiTt^ 

C5t\ TOC^ I TO c^^rnr® ^ (TTlTk^ capH 


8 515^ ^TO*rt^ T> * 





I ci^Ttf%^ (5Wf^?[ ^ r.5i^^ n%i{ %i ^ 5{:s{ 

V7\ I wi ^w.^ 'srrfTiT 5r^r% ^\r.^ >fC5f >rff% 

M I 2rrfk s w i cw, 

-'9 mr¥f-f?:^t^if«i 2rf1% a ^Rfr 

>r® fi^t^tfr^ 1 

^9\\ ^?ri^ ta'« 5^5^t‘^f>^%Q w:^ \ 

5it“f^irfcii?i ^t-^n ^trNf ^t% 

fr^t^r I fn?li% ^ ^ c>it^1tf& 

ib-is I c^ 

^'i:<r f^®fsit?:5Tt5^t^ ^ifnN ^rori w 

^rf^--?'tDr l“°5Tri?:« f*f‘sff?if® ^^■\n 

b-^ Of c^'K c?^}^ f%f^ wr 

^Jt’f ^c^sr 1 c'^'tc^^ Ftnt^'hf 

Tm %'tOf ^Am CTt^^R I Calcutta 

Christian Observer-vii<f f%|R fwm 1 

f%f^ f%*fo®si:'« I ^ ipf ^ (?rW^fN *n:5f 

sfR ^ 1%5f 1 ib-ib- (7rWtf5^ f%l 

1 tcir^JT c^^Kn 

( ib'^b' —ibr^J5 ) C>it=^ttf&^ WlW ^C?ll>C^^ I ib-Mo 

(rW^ TOSf i 

^'o (Vff^itrsR 1%^ i 

(TrWtfN ^ ww ^r 

^ f^sf ( Sir E. Ryan ) ^fW 

“Not one moment did he deviate from the rules 
of the institution ; devoutly pious as he was, he never 
swerved from them, and always opposed any violation 



of them.”* ib-So c<rfc^t ^fir^t^t^ 

^ I ^w f%f^ ^?F (TrW^f^ 

^"^tw I ^c’fisi^'Qt^ ■^t^t'Q Tts^l 1%®tsprfr5.c^T 

'5(t^ (Xi^fS —isf ^'^Tt'3^«Tt^ 

I <i5 ^'hsi ( Scientific Copy-books ) 

'5ff% Wt3R:??[ C^^l 

I c'^n:^ ’tt^ <2ff%f$ 
tNIS wt^ ^1 ntd f^is^ I ntJ^'^’rn 

n^ 1 ntd f4iTf& W‘*i I ^sri 

\ v£|^n^ f-rsFti< '2W^” f-rc^ts(t^ fm '^^ 
'« 1 

-r^'sfe c?«il I c^U c?9^i ?;c?ir.^ 

I '9 f^-% <2ftff^^ 

csit^t# ^ 1 ^^rixs^ 

c^rf^, n1%t'i, -yffe, ^i^tftn, ft^r, i^f ^itf? 

I n^3( 'Q 

f^ >2r«rt^^°. 1 1 

^TSi ^55t^7r 5\% spEf I ^oWii'9 ^fm^\ 

I 

c^1%^ I ^ 

c^t>tttf5 'm^ I f^€ti 

ib'^‘1 I 3rr*%rcsnf c^t«fjt^ TnwA^ 

fkm^ fef \ ^ 

c^P\ c^, Iwwji 

c?«^ ^nrc^i 


« Calcutta School Book Society’s 12th Report (1840)—P. iv. 





?f<ss[ f^-rsrfte crr^f r.?^r^ ^11[ ^ c?c-r 1% i 

ippT^ f^s C5j’^ w fwr^ 

ibii s|ltr^ :?pfir?FM^ '£mi{\ fw^r ^‘pii 

c 5K ^ f"r^?'R '« «f^2fFrif i 

«jlN Tr=^ ^rt^rn i > b-^ 

fn<rrncii?f ^ i 
^z% 2rff 

^'\T.^ \ w®s c^«r¥ 'onc^^ c^% c^l^ fe:^ i 

>I515f 5f^fS c^rt^ ^ I 2f^ '« 

■5(T^ >I^??f ^'fl^rTR'l I 

I I ^■k 

2^^^t5^^; c^rrf^f%®tii[ i ^?;?f ^t^i, 

^ t^Tl1? ^'11^55(11 'i)t ^tr.?ft^ 
wz^ ^«rT^< I 

f^nrfe^r ^t^fr i ^ i ^’Rr?Rr '5fl% «r^it? 
lT?rh7T^ I TNr^'Nf 

'srT'^i I ?— 

f5(N5Tt=T^ I ^ ^ C^ C^'fl 

f% ^ V 

TOt^ I ^ m 

sn ^z^ ^ wm ^ nf^T! 

I c5Tf«ti ^ c^t*n 

w^z^ ^tf% crWt c>f 

C5^1 f¥% 

?*r sn Tttc^ ^ ^snsd^ ^^fwi 

^US j ^ 'il ^ 

ntt^ sri i «psrsp -4^®! a 

TO c^t^r 1%^ c^finn c?^, %i 





^f%n (Tit ^C5ir® 51^*1 fwt^ (nt 

(TFfsiTi (?f^, ^’»r5( ifi, I 

I ^«T, ‘'jWl a ^^1 Tl 

f% V ^t^i ^tt^ (;?« I 

^tiF^ ?tTri (Tir^^ 5f, (Tit (Ti^ ^t^si ^t^?1 

f^^l iI‘R1 CTO, ^'irtc^ CTO I 

TT^Tin (n^ ^'it^ 5it^ *1^51 

^c?i c^^ ^ 5^^; (nt fiif5ic6 

s f-{f-r?[ nc? I c^t wj\c^ 

n^ 5R#1 Ttf^!^ iTOc^ sift ^T% 

^€¥PT5 ^TT^TI ^t^ ^TO^ 

^1 sTtt I ^R'« c»f«r, >rr^c^^ Tm 

’Tl^tc^ Rc*m f^r-n:?! c^m ^iri 

>ltlf, *3 ^RtC^ siRI Ttf^mj TO I 'iiwn 
RCiRf ^ ^ I 

's -ifTOi^ nf^’FfRli mij’SF ^w.^\ 

iiwr# 2fNpl%'?F w.^A Rtc^rf^R 

«n^ c^% c^R ffTOsi I ^(?T f’nrtc^^ irc^ ^c^t^i ^pfc^ 

fwtft^ I 

ft^/pcTOii ^(Tsrrc’f'Q ^i:nRr^?i1w??Ti1%^ i 
^c’tFi’^’ TOc^^ R«(jTO?i ^Tcror nt^»rRft^ 

I f*r9c>pif^ 'W 'Sf^tf^n® m i^s*) iftiR ( i^8o ) I 

TO9 ^t '2ftf '« >|TO 

>lt>(f^^ nf^M (TRt^ C^ll Wl WW I ^Ri m 

i ^^rpRUrr-r ^iTKiirit '^(t^fw i ^ ^ts-i 

?« ’It^Rlt'?! W^ ( ib-8o %t) f%?:«rfTOR I 

>2rtff%^ ^’fRl ^ ^-fwTc^ ^’(TI fwR<2f^ ‘^it 

^9ff^ ^ fR I (T^tcsn (TPiRl cwrtf^f^^R f^f?W 

^’vil^fg 2t5T?|P^8 ?n:^ I ^ v£lt 





-sitc^it^iit^ ^8f « jrrr^?riT 9 

f-fwi T5{tc?rf^^Ttir fyfs I 


^rT"^i ^tyfi nm^i ^fkn 

i w>f f^fif fn^ ^ 

I ^CfC-r ’H C^r.^ C¥f^^>T 

^T‘^1 f-f^cy ^ftcR ^t5(^t5f I iiroo 

yfl^fRl'TI f^lR i 

^ c^ft t\r:^ frf^y i 

f:<FrrRrnfsit ^^ ^r,f\ r i ib-o^ bj|f?:=^t 

^’r<i r^fsT '^U\ I f’tc^ JT 

'^\n\ 9 >\\fi^^i 51>N ^c?rf&?w i n^r 

vTi^t f^fR '^iT I wr 

9 ?tfr 1 Ri f^R 

«f?:ct -^<{^^rM rf5 R^'TTRt^Df^ ^c^rr m 

I '^Rt^ r^f^ >ftr^^T-Wt^ I 

1 c^f!^ 

iir^^ »i^-*rTl 'cw'^ nTmV^ wt 

“The death of this individual will be considered as a 
great loss by those who are labouring in the intellectual 
and moral cultivation of India.” ^lysi 

C^ft 1 %I ’tfW ; 

ftR I ^ 

I ^^^9 1%^ j 1%fR I 

f%lR fRiRlt%9 >ftlW:Rftj Mk ^Sf 




«nftv 




BENGALEE ENCYCLOPiEDIA, 


itmo 

A 8EUIES OF 

Clnnnitarp isaorks on t|)e 3rto ant MtiutO. 


sTTtJ SR'S ^4Tlf if 





tl^i? 'an*55i7 cir< s«( 

^ ft??*! 

^ c^t c^X ^ ^ 

c^ ^ c’T 'Q c’f c^x f^Tt c^f 

^5C!r J1W *^^15 ■?r^ ^<wi 

FT^f^c^ ^sns 5rt^, or c^ni^ 

^^TF F^sfTjfc^ ^SRU^C c^rrc?r, ^ ^«t 

^s. 

CT 1T3 or fey '<3 FR7 

SA( iff?p<i t^cy or *ft = 2 rt^ 5rr« 

(^ cy*ir, arcFr^y *rf *rt 

tyc;? Frf^sr^ ^rtcy ^ wy^ife ^y? *t^«! fccy sr-Jt 
yfin «nyi cn y^ufy^ Q«t ^ cyvTl%^4f7. 5it^?[ 

•<1^ ^s. 

TOT^r ^m? STDfJ F?1»F3n ftw 9*i 

^5^C^ 


‘fw’^*^^’ ’itoT^ 1 'ilt *lfa^TC^t ?T?»IT»m 



r^f^'t Jf-ffl I ft '« ?P5rt^^ 

v^fH\ fr^ f%^t«f ^'mM 

nf^tc*! ?tft Q ft^ f%.^ w i ‘fwt^t'^rt^’ 

WQ (7T^ snrT^ T^fk^ i 

f%<(t^^ m a >!t^ '« nfwQ'Rr 

fFClfw^^iT ^l’ C^ I mf^ 

(TiRit^ c^?:^ >it^ ) '2f^5T ^fk^ I 

fw-RTT^t^^r f%1%^ mu\ ^ i 

■>rQ £fTtT-n© ii^i^ ^?:%t^?r ^ i TO 

''I s ( i v> JTi-^rri) ^^li '2^^t*[ ^^ 1 ^ 1 * 

WMt c^f^^JT c^ft f^'srtTOt^ ^ I 7\^m\ 

9 n1%^ W i2fTO W^f%'5il (Anatomy) 

TOfw^ I 5t^f& fwtTOt^^ 5f? I 

n<5FmTOft-^Fn:^?f^TO c^^>t c^ft ^^5( >i’^<i«i 

'^5{5rt':^tfnr®Tri cto TOf&^f 1 ^^5R? 

>ft^.t^r c^ft I ^t^TO '« '5t^^5^RT 

* 

>fr?W ^C#^C5TiT il?Ft^ f^'5r-Rl^^R[ 9 ^fTOt^ff®! I 

5f^i& wtni TOt%^ f^*R[ CTO I c¥f%f>[ c^^pfhr 

m, ^Rri '9 3FiTOtf^l cn?:5f ^^rt^fwi, •^^^- 

f^^>rrfwi, 3R-ts 'iR[ 'TOt-r i 

c-Rffc^ c^ft^ ni* 

'«[TO I ^ TO >fTOf f%f^ f%^:'»r?:wi(, 

“«itTOl f^^JTO ^5T ^troi ^ 

5TTO^TO?f ^ ^ 'stTORr t%f-f'l 

c^TO^?:^'«rr!:?r^5Rrr^ srfsri f^TO ^tf? 

'TO^®| ®R» 'iiTs nf9^ ^?:5r 

\^5t^ ®TO^ 



^>rrf5i:eT 


ilr 

^ vfl^?s2f^^ ^fet% 

^iwrf?:^?mfwrf? ^i’rrrs i 

^it^'nri sit^n 

(jff^njt ^1% ftiri fTf ®'fir (7f Twi 

fiTni ^[(1“ fw 

c^ifr-ffrwtr^'^iit?:'(f ^'r??§rfntY^«i- 

‘-'1?^ fwl'if? 3F?:^ ^^1 WTTI I” 

f^WT^ # I 

■^"TO •T|5I ^fQ 1 ’5:r^f5f ^fr.Qir ^tr^t5T fwi | 

'^1?:^ ■Sf'^^T ■‘*rtfT?[f^®tiT '« 

I I '^rf^ 

-sjJfTt?! fwf’f I f^f%g whi ^'Rt^ Riwf& ■sTsFsR:*! 

R^ I '2fvrj[ 'W '^rcQ ^f^.fwi W?:# ^tc^itRl i 

«!?:■« 5^[, '« cRc-t^ --rflnR ^fR?:n% 

I ■m^ fR;i, ?R^>f, 

firo*^t^-2f'n>T, ^1%^ ■€ '« Tw^ 

I ^RC5^fWl I 

^fwR f^r®^ W ^1 ^RC6Rf^ fil’sff'? 

I w.?^ 

71’^z^ ^tc^rtRi i 

^ ^^^\'^^ 'siTC^TtR-R 

rirtRstR niRR nt^¥i I ’re® f%f%5 

^^teR ^ee^f-n^ >rRe# ^t^rfRl ot:w i 

fwr^^-R%^ ^ >1°^^ '51^ 

(R% I 'Q --rtltirwR RR?p '$rf^.*r f^f%^ 3 t°w 

I >I“v®'R C^ ^'sfe^iT 





CSJQ^I I >[1^4 s—>f"v®1 

—^ri;iv-rr*ft ^’ff^ 

JTi-si ^fwtr.^i( i” 

c<]if%^5r I iqf% -9 -ir^"^>iT4®rc^ 

Tifs^^ 'lfCT<T I (7pfilf>I-^^ ^‘Kl 

i;^?>‘ '6 ■5;c^r«fT 1 ^’[rrfff?r cirl^ I fV"? 

c^f4'9 ^>'1:11 '-si:^ i «'pii 

2f7;TT^ ^tiil’v-r m\-j ’?f?:iT 

W24l5^ iv\^<{ ^iT^ ^4-rf«ri 

I 1%^ c^ Tr4 ?‘^1 ^'Ti Cl <i^5^Tr^4 

2i?:^T^' ^ffiit'Ni i:9?;ff2i1*'‘r ^ 

>iW^^ '-*ri-»ri ?tr5 “ft^it 

^s^n*[T^ri ’f^ ^ '•[t^n ^vr.i^i 

4^*1 ^?r?r 1 4|H9 4 ^1^91 -^TR^in*! 

^'\fl^ •■‘tT^ri 'iiTs ^’l*‘lt'<l ^RTl ’(ifniT^ 

-siTc^t^m »ftsTrt 

9 ‘n'SfMvci: 1 <sr^f5 i?f 

(?rt^ttf& ‘m^ I T-m^ 2f'<m 

1 yf"’rjrisf^ ^iTfw if^ 

I ■Siif Cq-R^T nt'gfRr 

I i^-'m *fTK«) I 

^ci 5(T4f^«f ^■'•rrf^j 

^iTf^RR Ttx's? I n^iR^ '5{csR^t?^ 

R[’nrrci( 9 f^wrsrstrtl C^H I (Natural 

History) ^t9 nrfQeJ I ^f- 



^0 

’tea'll I ^ it?i f%f^ 

-^Itlifl 'Q I C5it>R ^^T'Q 

I sjitC^^ 3?f3i vilr 

T|;t I 

-i5| >T’'?rri I -2ff%f& f^tn 

^-’c^ ^*fTtra?r >f5i^ I >!'s'«rrNr ‘fJfsC?i^ 

f?f’i<t®i ■'S -j^ftr^ ^st^’ I 5^^5f wta 

WtiT ''9 >fTO« fVf fV^ 

m\ i '« f^-c^ '*\fw « 

m\ TO¥f& ^tWt^ ^t«fTC5i 
1 '$f?fTta f>t’?:^^ 

I n^3( ^<TtC^ f>T=^ ^’f& 

-\ 

^nt’rrtii i '2r1%f& c*\m ^t?:w \ 

ta w^ i— 

(7ft >r^?i I 
^ ^(TT II 

IW't ^iTI^t 1 '9 ^'hf ^IK< I 

^ ^nc?*r vD^rtcif^ i ¥t^i 

i ’tew^ =^«rnt^ I 

^'SN '9 9 f^t^ >I^C^ 

^tf:^5srl i ^^^(719 •sft'tr:^ ^1f^>f i ^wii mn m. 

I (7ft I 

^ 'SfWC^tt '2ftS5T I ibn ^tfTT 

7s^*l I ’ff9^ twW’fl '5mf^ 

^r?R nf9^ sf^ ^’(7f (Tfr^sf i 

Ft^ 

9 fiRW '^Ttf? ^ 'if 

>^^15 '2(tff%¥ f^mtm fw 1m 



Tts^i 

I f?^ 

^5T ?rf^ ^sTTfcsr^ c^f^ ^ srfsp? ,in:^ 

'<3 c^rtf%^ i 1%^ 

2fm>T ^Gft>T-'ii^ n^fKf%'5rr>rr^-'ii ^nQ ^ 1 

Ti’ -^1 f-f^nt:^ 

^Tc^rr^iTtQ 1 

‘TTwt^ f-f^rst^’ ib-^i -gf^m 

?"7:^%T I v£i^ iir.^ wr?f w.'^ '« 

Nw ^t?:^ffRt'« f%| f%| 1 “strsn:^^ ^>f5f 1 

f^n ^r '^^t'1-f^ I '«^t^5i(t?i 

¥tn 1 ^ ?:‘5tt?:q?f ^wrf^f^ 

I ^I't-rc^ u# 5f^f^ 3Tif%^ >i"^.^ei '2i^rf-[^ I 

^t?.rri T^i 

c^m I ^ (7rr>it^f&^ to ; 

^nsi c>fWf-f&^ 1 

c>Tr»rr^f5 c«r?r^ ^wfS # f%f^ >t°c-ri*R 

I Easy Introduction to Astronomy 
>T'c-rf«R I m CTWl’fS^ #'“9!% >f5i?:^j ?rrft 

ca:^^ f%f% TO I (?Tr>ri^f5if ^i f-fTO^.?^ 

w.m fkfm s f%f^ TOi%^ i 

fwtR^ fW <3 

ntsTl c’t^ n?t#f^W'?i-'^ ( fifs «2fs ib-^s 9js) i 

TO^f^W 

Elements of Natural Philosophy and Natural History.” 

'TO'-r^ ^TO5i ^ ^ c>rt>rt^f 61 ’i?t<fwf>ir!:^ 
yi's^ei vj:Arw^ I 

TO sri I wH% -^1%^ f^^- 



T%w i ^tw^ fc( 
wi ^r 1^n»^ ^1 ^tn, ^tc^i, --r^, 

s ^i’ TO -stt^ CJ# ?>i i 

>f3iif 'sr^fS Sip '« f-K¥^ 5rr«fK5i ?if^ i ai^ 

^ir.^ I f^f«^ fro tti, 

?i^, ’jRff, '9 ’ff^w^i 9 

(jfim 1 casf^fetn ^w.^ i 

cw, m . ,iir.^ fiS^fS I <2f^5( ^1zn 

( ^t^!) 1 C2st%f%«t^’r 

|“f^^ w.w.'^ I ^'f c^, ^’Si c*«r?:^ to 

mw ^1r.riti5sri^9 nt9¥i i c^ii 0t% 

to 'iif f*[f ^ <2(1% 'ii? Rtcsrr^sil^ 

3i:srf1% I >5t^to I 

^t“5!l fwt^>ftf?i^i 'AT Rttoi^ '9 Rsr^to to c^izr 

toR AiT'^\T:<i 2iKf5i^ azt c¥^t t\ i 

tzt:^ I ^^r>f5itc^?:‘*r'9 az^ i 

fwt^to^ Rto -r^'3f% I ^r it?l 

5T5(T( totf^ c^WiT ^r.ic^ (ci^t-r, ?'S ) i ^H1 

to I ^Rfhr c^sT r 

I 2itto:^^ tor^ I '9 ^*nr?r m- ^ 

2ft% ^>if% "^Ftoi I 

to I ^f^fl '^tto V 

'Q^ I C^lR ^tto S(T(, C^RSfl 

f% to ? A% w 

2rrfts[ c^, tftoto 

^ttotc^ I 





I ^ c^ ^Rft (TT f% >^551 ? 

'-9^ I cwT snf, «5r^^«fQ 1 

f*{iF I ^t: a >pi^ ^1 

^ ^ n’l^r c^T *r1% 

1% ^t^r I 

9 ^ 1 wf^T\ 

c#*r?:^ ^^?:?fT ^t5.tc<p 

f-rgj I 'ii^ v 

9 ^ I ^'^^^ Q ^TTO >4^ ^1^^ I 

mtf%^ w^ ^^ y 

'ii? n^tr?’fR'l (7T^w?:^n r 

9¥ I jsri, c¥SRi ¥f^^?:^t?r?r?r cro ’rf?:^, 

c¥^5 ^n?r?[ c^m^r ’ft?:^, ^:5in 

^f9(fr^ ^n?:<i ^ n#etr? ^t?:^ i ^W7 

f¥ tfWlif (7iWnr?T ^rf^ ^t?:^ nr?:?T ? cet^i^t 
^3R ®tiT V S(1 ^1 ^u 

C<^1 '9 ^W ^^Tlf? ^fC*fT 

WM i >T^ ¥t^ 9 c^'5f"3<r 

■9 ^fR^rtR^fir w ^ T^.*^' -ii^R 9®i ^t?:^, 

'^, ^T' 

f-r¥ 1 C¥1^ srt ^pf f^ y 

^9¥ I ^fcF, JT^OT C5^ ^rt 

nt?:^ if! 1 <^m\ c^sr^^i 

c?^r r,^ ^i%¥i Thr 

a ■®m?r5 05^ r.¥:n 

cTtf^Q f%f ^n, 

¥f%¥i ^ =rl I 



^8 




f-rai I ^ 1% 'ii^ 'sr^ ? 

• 13 ^ I JTi, 5?^, c^f^Ri w ^ra, 

*f^1, 2rff% *fi^ ^Vr.^ I 

f-rai I *rf^^ >t3r?2 w ^<\z^ c^^t v 

I as? c^t^r ^t*ri m w^ ^\v w 

^IW I 

f-!w I c^ftsT ^ ^^^\ 7 .^ 

f?? ^'\ V 

3<p I ti, ntm, '« ’if?, '« '« ^4, ■« q^®t, ■« e 

^'i^^fs^t, ^^irf^f ^ 2t^<r's c'4^£{^, ^ 

-^U'\ 

-Sim I^Tff? I 
■415 

'5lt%fwt^ I’^Ttf^if ^t-^1 ^1^11 ‘ii 
3^ff^?r®j.5i45f 2itnT i 

4>ft?fiffwfcs(<f ^ITtm ‘Principles of Chemistry’ ^1 

4t4’ ^m^ ii^tr-r'^ i w\^\ 

^i4t5f45i c.?\u\ I ^ 

^<rrtn^ %5 r i 

1 ^itc^ f%5T, i 

^’C4 f4*?f4'5rto I 

’4^4^14 ^t4k "8 f5^t«(1^T^ 

1 fm %t3[t4 w:^ 

wIr i f^s nr.F<f 

^3^ ^1 c^t^ I 3(jt¥ ^z^ ^\z^ 

I ^zf[z*t 'mt f^f^ ^^frt’Rt^ wtfl'^ 5f?'t 

I TO ^fK C5W «(r^ f^ ^f^- 

^ I 3?c^fTt 
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^ ^wi ^ I 

'6 i ^ijtm fwiT§i 

r.^ He was a well 

read classic, and an able mathematician, and there were 
few branches of natural science in which he was not at 
home, and in which he did not succeed in keeping him¬ 
self up to the level of modern discoveries.'^ 

'^■t\ ^w:w^y He was 
especially attached to the sciences of Chemistry, which 
he had cultivated with success under the most eminent 
professors in London, 

I'm I 

ib-vst «j8-i7:^ c^?;^ ‘c^'Q 

nil i nf^-R 

to1wh I ib-8« «;gi7:^n 

‘RR^fR'sitn nR’ w\^^ 'sni^ ^R CTf'R'l m wz^ i 
n ^5iT'R 11^15 I Rs ^itn-siiR ^R#?! 

^nwn '-q nt '«f^R 

I 'Sf’sR '5[5Rlfr 5?j1wn ‘tVR^tfwR >rR, 

ns’ '2r^rf*r^ ^i ^ n|f& c?R ^rrtRR nnR^fn^tsr 

Rw n^^R nRr-rtR^ n* i 
r-cnilc'® wzm n^f%^R %nr§7Raf i 

‘f^fwifwR nR’ c«Ri I ti ^iR 

^•R ^iR ntxWj 1 ^z%^ ^'\z^, i cn^ 

'!> Oriental Christian Biography—W. Carey. P.284, 
t nts(^ sf^t^rtii ^n?[ 31??? ^*1 ’iit^ ^eriRtu 'srsR^r? 

cwm siw ^ ?ii R I Rs Bfinsurmra vrb- ^• atc^ ^st^Rc? c^pRr c^ij ^ 
fei ^ '*i5[5n*f ^ ^cin:? I ^ ?t?i i 





^^9 

(Bengal Obituary) <Str.% ^ 

C¥f%f>r C^ft (Felix Carey) TOSf l’^ 

T^?[i:>it5|j ^!:c^ ;n:;f ^-11 ^-l^ci^ 

“In composing this volume, my 
primary object has been to introduce Chemistry into the 
range of Bengali literature, and domesticate its terms and 
ideas in this language.” 

T^[*5¥fi1 (Oriental Christian Biography) 

“Soon after his arrival in India, he gave a series of 
chemical lectures in Calcutta, the first ever delivered in 
the city ; and at a later period, prepared an elementary 
treatise on this science, and translated it into the Bengalee 
language for the use of native pupils.”^ ^ 

r.^ I 

C5^1^ 1 

>itf5T.^T I 

<s\^ 

c^'N I ^ c-R mz^rw 

s(t5?i3C5!t?r 

ett^ I ^ 5jTt^ Cifta . 

First, that our European terms have been taken from our 
ancient languages for the very purpose of preventing the 
confusion which must arise from as many different names 
being applied to the same thing as there are languages 
in which it is spoken of ; secondly, that it is a mistake to 


Bengal Obituary—-P. 350. 

» Oriental Christian Biography—P. 285. 



suppose, that any good will be done by accurate translations 
of scientific names, since so many of them, as far as their 
derivative import is concerned, are totally misapplied, 
and the translation of them therefore would only be giving 
currency to error.” “I have preferred, there¬ 

fore, expressing the European terms in Bengalee characters, 
and merely changing the prefixes and terminology so as 
decently to incorporate the new words into the language.” 

^t°5n 

^ I Oxygen-'^i^ Wl Fluorine 

Chlorine-'^^ W.'^ Cffn«l, lodinc- 

Nitrogen-'^<f Tf-STl Hydrogen-^^^ 

I TO 

W.’S[ ^rtn (7lf?C^ C^’RF 1 

I (m^, Hydro-bromic acid-'il^ Wl ^^'- 

Nitric Acid-'il^ ^[*^1 Sulphuric Acid->il'^ 

1 '2CRi 

Nitrate of Ammonii.-^ W.^ C^-^Ti nw."^ ^ti75rt%1^ I 

2n:5l1 ; CTO, Muriate 

of Ammonia-i[ l 

X I '«rr^t5sri 

“Chemical forces” Tt I 

'5rt(:;5Ttl5T “Chemical Substances” I -W 

I ^tn, ^^V:m '« 

mm ^1i:^F5n I fkfl^ ^«fTRr i '2^^ 

fro "Electrc-negative Substances” 

I ^C^rrf^ "Unmetallic 

electro-positive Substances” 



I siu -2rf%f§ ^cwf5 f^w i 

^5Fk5r^ ^'9 >fttcn’sfi fw c^'N, 

^t?:^t5^l iwNRfwksr?! wm (M^ \ 

'5(2rr>ff?f^ fw^ 1 

non-metals f^Ol I 2ff% 

I 1%f%^ ^W\l<^ 

'2r^2f«rf#r wm ^srrcrft^ i 

nift< fe ^?:^t5=Tt'9 ^1 i nftc<^ 

^'Ixnf^ MB '9^ Q ( Atomic weight ) (?f'9^1 

\ ^f*\t ^1 C^\^^zi\ C^ 

^r ^n**r ‘^srfFf^ ?^«)’-^ 

j 5T^ 1 <2i^2i«ff^ cTi^ttc^ 

f’lc^ c^'^t'Q ^^k‘n f^i 

I am, n^f%, '^\' 

^-r^^tRi Tw^ ^r <£i^ njkf.irtr^^ 

'ktsrkr ^ w.^ -^ft^ ^m\ i 

1km®s fwi m*fj ^rktw>f^ w\^ 

w.^ a\^ nkk^ 

^kif%¥k kn f%^i 

a^ ^1 w c^i 5^*t W.TO I f%f 

^5(1% f5?%k ^5^%^ ^ w 

c^ktfe ^ki '2{t^ ^'9^1 i c>k 

^rtkji:^ *n®k c^ttk^ w w ^f%wk ^Ti 
^ki *1^ 5(c<fT cftk? 

I” 

•SkfS ^IMk ^CHT (Murray), (k^ (Henry), ^T\l^ (Brande), 





^5 

( Ure ), m'-- ( Turner ) ^ CiT^QTt 

(Metals and Organic chemistry) I ^ii?|sf& 

f%^ f%fi(^fwi ^Ts C^Ttf%f^^ 

X 

I 

^55t^«f<T win i c^isr, 

^tr?rri;>RP5^, (7ftifi ^^rTf? i Tf^i mm ft< ; ^r 

■2f^--p»f!?:^ -m^ w^-^\ I '«t^t5i f^cf% Ftn i 

mm ; cw, ^t>ft5F ^t¥t*r 

^tft I 

oq^iiifin '2f^tr<r 'Sim^^i 

'2fC^^1lT Tf°^ 1%f% ^tf^ ?Pf% I 


i • f^f^tf^t^ 3n<H-Prefacc. P. V. 



( —ib'S'S ) 

cm 2f^tr-r 

^ c>fM^f& 1 ^wii, Ttv^'i '«>ftr^'i:^j fwR5i^ 

'2ff^iRf51 

«N‘R ^tW5i '>^?:?c-r mH ^^2f9r5( ^jif<Fh5i ^ 

^m\% ^ I (2fT%tt^ om ^ 

R, '5RsR 'SiFr?:^^ 

I 


«jgtc=5?r^ 

^Tl?Il (Countess of Loudoun and Moira) I 1%^, 

'^fRRsr 

«tsf% ^ 

^t?:^ 1 ^ ^1%211K f^R '^ftftc^ I 

2fRitc5( aR c?tR wm ^f. c^fr 'Q Rs ^TC^8f^R^^c<iR 
^tRorfe^ii I I '5f«rR^s 

c^fR^ ^ItTO b-t ifrr^ wi Rt^R wi c^Rf I 

c>r^ wR m w Rc^ ^Rf& ^ I 

^c^^cTt’fJ m, ^«rRR m ^ 

Rc3R ^ I rRit*^ (^8^ cwrrft, 

ib-o. itfw^ (?rRt^^ ^ "mt^ m\ ^ i 



fK c^'N (Tfl^fttf^^ w I 

c>rWtfh >rt^t^ 'Q 

cntwjt^^T ’if^^ I t.tot% 5T^7:Tr?[ ^n:«[T tl, 

c^. ^^5. c^, 1“ ^>r. w.^^3, '« 

fnirrc^i^ ^U i f.>!tm?f^^ 

5T^nf% t%. (W. B. Bayley) 1 

t^C<[t% ^t^l%ir (Captain Irvine) l 

ib-ib- »JlK^ ^lt?7f V. 'W?:*&Q 

(E. S. Montagu) 3I"^tWT:^^ tr[niii®f^ 

I c^tt^ ^■'T, 

(Marquis of Hastings) fel ibi^J ■i\i\T.'^'^ ^''■^.*1 

(7\T,^^^ -31^11^ ^5 ^<F h-i]<{ 

(?Tl#r 

'^r;^ c^t^^fl i iboo =?i:fe 

ib-i'b bJgtC=5ff 

c:>[r>rtTfS^ ^kn-f^?F ^fwm \ ^ cTt^ri 

I 

' ‘X 

^ 2nFhr Wl (7T^ ±fT5t^ 

c>it^'rtf5 sff^ir^ ^5T fw^ I ^il '2r>it5f 
'S ^9 8 sm fw ^f:^’r?:>?t’fi s— 

2. That the objects of this Society be the preparation, 
publication and cheap or gratuitous supply of works 
useful in schools and seminaries of learning. 

3. That it forms no part of the design of the Institution, 
to furnish religious books—a restriction, however, 
very far from being meant be preclude the supply of 
moral tracts, or books of a moral tendency, which 
without interfering with the religious sentiments 







of any person, may be calculated to enlarge the 
understanding, and improve the character. 

4. That the attention of the society be directed, in the 
first instance, to the providing of suitable books of 
instruction for the use of native schools, in the 
several languages, (English as well as Asiatic,) which 
are, or may be taught in the provinces subject to the 
presidency of Fort William. 

i 

( Calcutta Diocesan Committee ) ib-ib- 

1 

^1 ^t«fTC5i w fr^t^ wi I 

(7rf>rftf5’ i 

^Ttnt^ ^ 

^ I 

^o^par 1 ®5t#t 'Q ^Tf’s^ 

^f^tw I ^ (TTWtf&iT w:^ 

^ i5f%^r \ c^ ; 

^#1 ^ I c^fl, 

c^irr?r, c^ w\f^ ^>1. 

w IwfST I 

‘fT^I ilrib- I 

^ ^ (TtW^ ^ ‘fT^ ipf (?rW^f5 ’m 



I ^ (TtW^^ fsnrwn^csr^r ^ 

^ (7rt>rttf^ '®itcw 1 ^ -sff^-it^fB^NS 

^srar^ T^, ^CTRp'r 'Q .5j^ ^ i 

f5 ^ <7rf»ri^ ^ir^l ^ntc<^ 

c^^tc^rf^n -mH ^ \ (?rr^f5^ 

wi c^ I 

f^c^?n <51^ 'Sj^Ft-r i(i ^^<3 'ii^ cjrt>rt^f5'sc^ 

(7ft>Tttf&^ 'fif^f^nff i%w 5f^Qf% -sr^tc^ ’rt^'hiT 

I 

^ i<r^« crWt ^ 

5ff^t^ ^ (TrWtf^ '£rf%1l^ I ^ 

c^rWtfS ^cwf5 ^ (?Tt^f&?i 

^ (TftJTl^fS^ >r"ntw^ 

"Our most useful works are in Bengalee ; and it would be 
desirable to get translations of them for the Madras 
Committee to be put into the garb of the local dialects.”' 

4 ^ f^Rw m 

?5TO c^3i Tf“s5rf?:?-r^ ^if% i 

5!^^ f^-r (7it>it^f& 'srr^tl^ ib-^i ^ilizm ^^v*i oi \ 
(7rW^f&?f ^zm f^, 

^t ^ ^ c>rf>rt^ 

^ >it^lTr i '2rf%it=r 

^rff? ntfef ^ ^ | 

f^ 

^ts^l ^ '6 -sr^tr-m w^r 

(ttW^ I Tls^l nw^ -sf^ 


> Society’s 3id Report (11th Oct., 1820)—Appendix No, 111. 
vs 
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^ (ib-i*)) (7fpf1f$ cw ^ I 

‘-jtf^r^^’ (ib-is) ^fiTs f^>i^ 

(7ft3T-r^f& I li) ^ tTs^i ntfl? 

Q c^jt1%f^tif ^sf^2i^t^p?r'« 

I *rtft^ « 

^ti%5tiT '2f«r3f 'ST? (ib-^o ), 

cwrff%^ f^w ), 

( ib-^lr 

C^rtf^f^’Sl ( ^b-4-4 ) I .ifC^ '2ftf1%^ 

c>rW^^ i 

^ ’iirtbffwM^f (ib-^8) i^ 

^ ^ (TTWI’IS nf’^tw ®t5Tf^srts[ ^ '2r^t*f^ 

T{-5t^j fwrw?f '2ff^ 

^ (?rr>ittf5 c’tt^ c'ifc^ i 

«(t^'=ri totct wr ^1 .'^the 

ideas they contain of the Geography of their own country, 
and still more of the world, being always vague and often 
erroneous.’’ ^ C^fW^f^ fknt^ C^ ^ 
f^l 1%, C^, ( G. J. Gordon ) 

<i3^ t 

Tts^i cf'QTi f^ 1 f^ st^fS c-m *1% 

f%irt ^^rt ; ^t^®t, (Tri^t^f^ c^tRi fli^’itct 

^ntTfsi c'tc^ f^f%i 2n:Tr*f ^ 

^5tt^ 2f^ ^<3 (?rW^f5^ I ^>T, 

f^, 

^ "'Stlff^^ ^5iIlC!I 5{?'©f^ 

'srtcsrfRI ^ 1 




^ ^ (7rprtl:f& «« 

^1 I ^c<«rr?r f^fs 

m\ ^.x 

I ’®(tff% '« 'Sff-f^, ^ttr, I?, 

9^ «r?r f®f^ ^■«iT’i=( i '2f?f 

(TiKrtfS^ ^’<^ nf^f«!^i ^tm mTx^ i 

^\zx nf^H \r?^ I ^5^1^ '« 

i^sn s— 

Qu. 1. Is Spring dry or moist ? early or late, generally ? 

2. Duration of the seasons respectively ? and how 
distinguished by natives ? 

3. Estimated quantity of rain, at particular seasons. 

4. Atmosphere often clouded ? 

5. What winds are prevalent at each season 
respectively; their nature and influence on the 
country ? and are they very variable ? 

6 . Hot winds at what period ; their force, effects, and 
duration : and by what circumstances tempered ? 

7. Dews when and in what quantity ; and their effects 
when very great ? 

v£|^ y[^?f wr;^ 

■snis^^rf^ c’f^ 1 

"Though not many months 
have elasped since the publication of the extensive queries 
I drew up on chorography and statistics adapted to this 
country, ( printed in Calcutta School Book Society’s 1st. 
Report, ) I am desirous to ‘report progress’ to you 

At I 





w’a m 

^f’5fi C2fr%®^ ^f^TTf^r ir^srf^r ^ cm^ i 5r:*^^?r ^ft?r«n 

f^, f^f^ fC’ffS! ^’f?^ to ^to I (2f««f3f 

5nt%|k?^ I to 

c’fc^ ^f%«f I toNf ^^*f, wrr<ft^®f^ to1ii 

to to I fkt m\^ c¥lf ^^torsf c^Jto^’sft^r 2ft%f& 

nto?rin m \ ^ nto?rjmf 

'2[to toR ^i?to, s(iRft, 

'<3 ^ c^1 >1^?:^ ^?rt5r Thrto ^l^j to i 

c^r^ ^kf^ii s^-*\ ^1 >TTO''9 fkt TO^f& sm^ I 

51?:# nf^^?j^rti 5rrj(f%iii:^ '<3 to 1 

^ totto ftto 

5[?:#3 tofto^ I to# ( iir;>o iii- 

) r.<?r?;^ ^srl ^t^, ^ i ^u 

w?:^ f^o w:^m toil to^rprf^-^ 

I ^ ^ # f^cn# c«r?:^ wt^n Ttri, (i'lt 

cnc#^, 5(t5rto m c^?:^ i 

c^ toi ^'hi ^to 5{tsTto i sris^fkiRi ^w 

^ ^to*R;i '^f% to?s( i 

5rtiT#c3Rr sr^ tot^ ^e tot^csr?r i c^to f?ar 

(Instructive Copybook) ^ftot^l 'fsT 

^ ’Tt*5tw to^r to:^ ^us\% 1 ^ ^itTfc^ 

I 

toRttoi to to^- 

tow iK w toi TOltow I c^t 

^ ^to tto^^r toMW ^ttor -^Vus 
ntc^, CT #cw fif^'QC5Tt?[ ntc*# Tln^fi Tf'^i 

c^ I ^tot^1 ^ ^ CTto# ^ #??§rr% 

I f^S tot^ CWtS toC^ C^fhr (Rev. Eustace Carey) 
«ftotto^tr? «fWf 5R^ I to 





vs*! 

"srt^ ^f%f5 ^■Wi^ '2rl% 

'sr^rfPns i ^ 

5i%n 1 'STfc^rfe^rj ^ i 

ntcn ^^i»{\ ’^tsT c^ jR^ I 

sTf^fS 

"5(1% >[N^n 'SW't c^'hs I ws 

c^^n «rt5Fr^i i ^t?rn^ 'ii^ 

c^ I c^t^ c^-^n I 2t?f 

^t«fK^ -sif^ ’fuk c»\m 

C?W1 C^ 1 f*Pff^W 'ilt ^'3?:^ Wt^Tt^ TO 
f5i^«(M^ jf?;^ 51^f% C5h W1 I JRI^^ 

c^T.'^ ‘'^[f’rft^ Fk 'Ff^t sri ^’?:?[ 

^ I ^ ^ CTtFt^fS^ %nt§ cM'^ ^tn, 
I® 

^rt^t^ (^jtiltft) ^f%^t^l ^ ^ (TtWtfS 

<2r^tf%^ ^ ^ ^ I (i 'it 

ib-^o ) '« 

c-R ^^f5?[ n’r^f^fnFtn'fTt^ 

c^'MfSc^ TlTOt^sr ^rfm ^t?f c^t^r c^ i 

^ ^rtnt^R 

R*jrf% I ‘ i%f vij^ nlR^?[i^i c*R ^rt^Fft I 


8 No. 1. The Earth Considered as a planet. 

No. 2. An Explanation of the terms used in Geography. 

No, 3. Introduction to the Geography of Asia. 

No. 4. Introduction to the Geography of Hindoostani with a 
summary of its history. 

* WWt^tn ^#5 toKt >IC^^ 'Site?, ( Appendix 11. P. 

48 ) *Tt has been suggested to me by a friend, that a translation of some 





'ib' 

^ 

^¥ c^m w! r"* f% 

«f?!:5nr ^ (71 >T*^C^ (TTfJTttfN ’T'^tTf^ f*w- 

a Iwf^ ntfefffOT ( ^^(71 (TTC’S^, 

’/li^) Tiusf -sttf^-N, nt'^ 

Cnt^l-Tf^ fsfOI fW^ I 

f¥w c^rWlf^^ wrnfs (3^'h f%, fnrr^ 

l^'^l’ffcCeTi?,.“1 consider natural science as highly 

calculated to raise their character and condition.” 

(TrWlfS^ cwt^'Q 

(±f^tf»n5 C?t«1 I Animal Biography Tl 

jf^-^ri 'sr^-r c^t^f, ^t'r^ ^ if^ 

(7rNltf5 cw c^tcsii (TFtoqi 

(2f5tGr^ I (2iTff*r^ f?^5-fir 

*rfwt (TiW^fS ^ 1 ^ 

f^Rtft^:??! ^ ?Ft^ ^t^^rriisnr c^M^frin 

?fcw ^fn (TfWtf^ 3R I ■ 

^ Tf°^ ^5lTii f^^- 

5^^ ^%! I (7lW^f&^ fkmi^ ( b 

iir^o ^\-\^) ib- 3{'r^c| i i ^ 51^ a 

«ff%f^fn wtntsr OTf, ’flff% I 

fro’f :-- 


of Lord Bacon's works ( as his Novum Organum & etc.) which has been 
the groundwork of much of the Science cultivated in England would 
offer much interesting matter for publication ; and I should be glad if 
my friend's proposition ( when it comes forward ), or any similar one» 
should meet the society’s approbation and encouragement.” 

* Calcutta School Book Society’s 7th Report (5th March, 1828)—P. 4. 




f^^stf^ ti^ '6 ?rf5ft)% 

c^ Tt^r?Rff 

«^5tntl%» ^ (TTt^fS 5{tW 

»rsrk^f^ c^ 

'« ti:Ttf^ 

^s’sr ^1T| sil 3FDI ^ 

^5fi;?*P? ^ 

c>!t^t^l5?[ ^ <2ft^ 

(TT CTt>[tlf5 'ii^wcn T’ 

( itris-iwo) ^ ^'t3?:5Tt^ 

^'\r^jf\ c^us r^ 1V^ ^c?% ^sr’n:=r?[ w.^ 1%®tJT5r^ 

^^5^^^'^ ^^=(9 cw\^ ’Tt?i (^sr-r 

c^p^irrft, ^ ^ c5Tt>it|fS^ 

.iirtf^^ Rtf^¥ »Tt^t^T c’l?:^'9 (7rt>rrtf& i 

w^tf’f^l (7it^^f& cn?:^%f i 

iir^i ^fiff5 fsr^'^ Rtf^^ *rf^tr.^ir w Rtcw^r 

'5f^5 <Fc<R I ’■? ^t^l ^^:w‘r 

^^':?t% fwt^ 'SfFtT:^ w« I" 

CF% cn^w 1%w 'if^tfw c^w 

nf^^sri i ^^-^8 

s Society’s 3rd Report—Appendix No. II. P. 50. 

V srW^ CJfW^ ^ ‘fl3!, 3K'^® f^^f|!:2W. 

“Works on Arithmetic and the elements of languages, with 
vocabularies, have always a rapid and regular demand. Books 
on Geography are in great request, if simple and easy of style i* 
( Society’s 3rd Report—Appendix No. III. P. 62). 

» Society’s 5th Report (Sept, 1823)—Appendix P. 25. 
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m ^T^rCJl ft; cwit “it was by works in 

the local dialects, conveying the elements of European 
knowledge, that the road was paved for the introduction 
of our language, literature and science.” 

I % f%l 

®t5rfwrs( 

^W*i ^ m cm i (Tft^ttf^ 

f%i^1 5!t« I 

ilrSo Fft?! IRT-fo 

^tfel I 

to ^ '51^ 

*1^511 m . ■2(^-k 511 

W5 I 



^ (7it>it^f& s^ Tf‘5ri 

'©‘Wsi >2f^tf^ ?rr^t^, c^t^l cTtr^n 

>ft5(fw-‘TO'« fi(®t?(t^:?rfMl '2r^tf% K^ c’t^ i 

fwt^ f^RW ^ti:5it5srf^ ni:^ »rh(fw-‘ic3f^ 

^,Ttl c^twtf?5(t 

'Q ^ I 

l^w«i 5T^tT$i I 

Tr‘^ fwr^->}tf^^:w ^t? c?s¥i 

c^t^f ^ ^11 

TTs^ f^i^->ftf^c^ ^’15 «rt^ 1 cm *rfTi i 

^rr^TfS >ft^fw-w^ I ^’f5 

I Tt’wi nt*5t^j c^-^rt 

f^'SJt^t^t^ ilriS iWl '£(<0? 

1 'Sim ^t^srfw-nii '£i*m 

’ff^tu *iTrt<fwi, ^zm '« ifwi, c^r^fw'i <ii^N 

nfWf^ ibrilr %t ) ^ v£i^ 

^wm ^P{ (7\t TOi srW fro q 

^f? "sitTH ^ 'ill f%sf (Tit^Ttf^Wr^ fro*! ^ 

^ 5^tsf ^Tt^ .I” ft’iKsT nf^Thi «wfn^ 

^tc^rt5srtwi ^55tm snr i fV 




8^ 




<2fW8 Thf sri I msr 5rr3tfw-*n:3i^ 

^ft^rhsiTt '8 ^ti:?[t^^ 

I nfS;^ 

^rgf^ i 'm 

vQ ^^t*fT <2ff fV?r I vsi^rtR 

i c^'s^, 

^ ‘•r^ wX^ 'S'! 'Sf’fsr 

^t=n c’f^ 'Q*i a c^t^r 

(7f C5ftc^^ ^'1 fTr?|; yf^if I (T^ 

C^fr^ C^t‘=*tt?PT^ W (71^ ^ C^sr 

f?’l ntfTl I ’f^iT 

^’n:^ ^1%1 ^T^j\ 

'8 t%ff ^ c^ 

C'^rc^ ^ ^ 'st^'Nr ^n?7r 

TTTI CT '51^ TB^fWC’f (Tft^ 
f?C^ nt’T^ Wl (71 C^t'^t^l C^ f^C’T 

c^ wcTf "^fwi 

^TffTr ^5T1 Tf^ I” 

^^^ ( f^i^% iirib- 9^1 ) gw 

^t^'8 c^% I '55®l, <2fff% '8 WtC?l^ 

>Ts(7Kn wi 1 nfwti 

'^IRWfS ^C’TfW’^ra ^<fK5[ ^fw I «7f?:^ 

JTs^rhi (^fitt, ) “tff^rfk ^sTf^ef^ fw^®i”, ’TN^rti^ 

( (M‘^, f.) ''n?li:<^ -at- >istrhr 

(%•) ‘''2ff^*Rf^ f^” I 

«r<«n7it^ TOtii 'srts?^! 5T^«ft?n:w ^ncTt% 

^’(7[ (TrWr i ^?:«rtw<«n7r?f (?^N“r c^t^— 



^tf^nn ^ I 

c^t’f'N I c^ fwn ntc^ i 

^t1%?t>r 1 ^R^'sf'i «tfwi ^Ri5[ >1^ 

vsri^f^ ^ I ^:ff^ ^ 'ii^ 

c^t’^ ^ mi'^ ^^\^^ 

^■cT I c^ ^ >iR 

^ 

c^t^f c>f ^f? 

<si^ ^t?f cTl^ I 

’iftu<^ ^>f=^j^rn f^stf^^ i wc# 

^sriRTi^sTtf^Q i <2fr^>t^f^' f^®tR (t^rr 

'iiTs c-rfsn ^R, ^Rtn^^.5R ^it^dR ^iisiRsri 

I ^1 '2ffm I TO^f& 

to^Rt’tJ R^t^^fr.^ '-^RR^^CSR ^t«ITR t^flf RRftSf 

1 '2f>TC5r n?r<?ffwt’ft?^ (), c^rrRR'sii 

(ib-oo) ^^jtR srR I R’^’fsr nfir^pl^ (TrtRl 

c^tRi ^55rR m 9¥i ^R 1 "c^R 

»rtc^m ^f'tn, '^Rm, Rmf& '-^i^ 

«2R^ 1 uq^rtR C5{^(^ c^R?f twnR^si: >f^Ri r 

■<jc5f^cM, ^tR^^tR<i^ ^tta iprR^f | 

( R^wtfl, iwo) ^R Rw 'Sf^tRr* 

I ^rtc^rRsTtf^ ^55tm ^ i ^ ^wfR^ nR^^ 

^iWtR^ 1 R’H^ nR^mr <2WRn® ctIri criRi ^fRR^ri 

I <2RW to^’fJ, ^“^JR ( R, 1?) 

‘'T(R^ ^R1 rWi FWT^ R^” stR^ 1 "sitRiRT R^^ 
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I >1^ TxfifI c^¥\m 

c^Ffi^n '5f>r? fm ^tr^t^sn nfaf^ i cm, ’is^rf^ 

(ib-ib *5s) ^ f^” I i£\m 

^r^^rrs^rt ^?t^^®i '^m fk^m f%l^i 

OTW I T'-’H'hl ( CWW^, %l ) '5t?Fffn^ C¥l 

>1*^ '«rri:^'fiRtf5 I 

^fwi'« 51WT 

^m-»iirqt’fT, '2f«r5i >fstrhi “^Rfl^ ^«n”, “n^fwi n^ 

moi”, >ft.«n-hi ( G{, ib-ib- sj;) "-©f<^^^?r Tf^tfw 
>l’.'»Utl ( ib-ib- ) ^rfT'Q Wft^ 'Sft^” 

^5sri I «r’«r3( >f-’iTt^ >rw ^k:^FS(‘rf& 

I w “^s^Ri'Q wrr<T 

^t^-f?RW ^^ntf? f%| f%i I m “cnf«?!c^Q 

' 5 fff%^ ^ 51 « 

fs? f,f5w 1 CTO 

"( 71 ^^ ’^ 9 l%’!rNt 3 i m ^ 

^ttc>r c^ ?rfc?r, ^ c^ 

c*iTO c?c^ ^ 3}c«fT 

af^ ^ w*fT ^ ^ ’ft#t'« '?(tw’r«r «ff1% ?n5 

^(c«i 7 ^ ’ffSm c^nRfsr c^ ^ 

«rfrn fai#§ «rtc^ 

^tc^ (Tit ^tro f^^rtro wm ^- 

<1?^ ^ ^ 3)^ '« ^5t^^51T3rfiT ^; 

^5R5 (?nt«t^ ^ (n cTO 

^ 1” 

nfafTO TOtl3f% '^CWfCTlt 

'STf 1%?[ I ^ TOi ^53rt7i br®tf5[^ \5C'«rr?rQ i 

Tfi’ttif «35t3f «2rff% ^#1 



^ I «TOr >fi^rhr (ib-^b- f^«i” 

ib-iir f.) '‘ft^ ^srr^ffit^sn 

I f»R (^Ttfr 1!) f^®i” 

i 

c^|%f%5tsr '« ^mf^r^-f^w 

c^ t # >r°^rhf ( (?p:^^^, iiritr 
'5(tC5ri5iTtf5 ^T¥ I ^'hwfWtiT-f^W (T^srwitll ^l3f 

ib-ilr 9^1 ) nt'Qin I >2f¥tf%^ «ft^ 

f¥stf^ I «rt^ f% ^1^ff^■\^, 

(RfsTi, iRm, nt^?, ^^(1 *rt^ ^srriRt^sii i 

^i55rtf5 I f^1%i «r(^ ^<, ^tcnf^^ '« 

»f’Nrsfr.n ^'f^n wi I 

^«(5[ ^’sWi >rt^^-n3i f?«r*fR fwtc^ 

fe ^c^rtwt<f c^t^ I S(1 9 

Tt“5n yfiTtJf*T3f ‘>i5(t5t?T I 

“n^^” sriw 'smf-r^ 

I ^ C^rf^R 'Sr^ fAWi^ 

^?[f^RR I 

I iif5 W5R 

<si^ ^ ^ I» m^ 51’^ ^5^, 

ir«t?f ^ ^ «5^’. %t^ ^srtRtRTl ^1 I 

^ (R^, T® I '2tt? 

>fl35^ 'SftRtFJ #rR^ «nFf% W1 


> Society’s 7th Report—P. 4. 



ah mi I wa^f5 m 

«I c^w« Ti ^nt«trtR^ (TTt^i- 

c?«^ 1 

^i-^'t^ 1 ^ '5rf%f& -^-MtRt# hf-r^T, ^'« ^w 

I ?15S[t^ t^?4sT ^“ 

W?t=[ ^ '®(tf*nrl 1 (m-Hf 

^%ii I 2r^^ (Tf'^rrciT tT’t 

^\ (7f^ i %®ef«fts( 

(;w-*r nt^ ^rl i ^ c?:*r 

wr^^s cut^n^T-f '<3 ^ I 

^tflP^I ^ f>T?^ ®ff%^, 

^’!fc«i ^ c?f«n:^ nt'S?! ^ i 

^ 1%’x^ c^isn ^ '« 

w\^ ^t!i 1 's^- 

w.^-^ ^ i 

C^t^ ^if^ fjR W'itOT*! 

I wa ^ 

^nst’ra ^ I 

'€ f%?5a k%i c^ '« ^rfsri c^t^ 
f^?i^ srt I >TO isrf^^f^^ 

f>ri^ 3^ 5!^Ti s(5tx?r^ ntf^ 

5rtr3( 511X51 ^®i I c^f?c?^f1t^ 
w:^ f%^ fk® I 

f?^tx?p ^%1 'srTsrtx^ 

I f^“U^ 5!t^ Sfi ^5^«l ^at^ 

f^ ^R^, ^rt^ Ftroif Tr% 



f%^ *^5^ I 

>2tti ^ ^:r^, ^55 srti f%s( ^ 

srra fe^r 1 ct*t^l 

^5^^ c^t^ I (T^f^ ^¥i 

c?^ I c^*n[ 

^*^r?(s?i Fin ^?;^, '(f 

nit¥ 1 1nv^?n c^-t^ ff^l I m fw '^t^ 

C^R ; f^'% 

cn^^n c^fn i ^ nt^ 

^cn ^1nni f^1 n-f^ i 

■*\^ i *r^ C5(^7(#i( crf^f 

?n I ’tt^ n^*rr^*i ^'Inni Tfc^ 1%s( 

5fyR ^?n 1 “tt^^'l ’f^r^ ^f nt^ ^r.z{ \ 

^1%-fTf (TiH^'«(TiV^f^j I ^rc?! 

^t^-r nr-Jf nti:^ nl i m 

•5^< n^l3F5{ '2tt^ I 

stnn^Tci -^Um ^ntwtR '2f^*r® i 

'2r*«t^ n-nri ^•^■r^” i^-'^s 

2,'^n5 ^ ^ 1 f^iOT n^t^ 

c>it^ (Rt^f& n’Rri (Rf^ni%i 1 ns^rm 

^ wi c^ I I'sc^ '6 

I tR i ^tn ^inf ^t'^rt i 

nto?Ri «r«R ’I’sti^^i^ 5ir®i I h®tf^ ^njtf? 

'2it<rtF I 


‘®5t5ri^^*i’ (), ‘si'Rsrt’ni’ (‘f^t^rmln’ 
() ‘fwtnntn n’-sr^’ (<21^ nii-nfsiffi 





sir 

I 'sr^tn^ 

Society for Translating European Sciences Tl 
^?^Tfwtfr (TTW^fS I 

<2r^r %f i*" 

>T’s^ f%f}^ ^?fjt^ 

'« a^’tR^ fwt^ 5 tR^ fwR h^’SF®iT r 

'srer^tTf C3i’?r ir<(:«t wj 

f%w’m ^Rti c?^ cm 

c^ ^355^:^ cw c^R 

^5!Trf 'sr^ss 

=^ ^t9f^i ^Rs i” R^- 

c>f^R^ RfR yfi-^riR ^^fjR ^tc^rtR^ 

^T^fm r Rhit^ ^ic^i^j R^ n^ft^Rsn Ti nfrc^-i 

’f?t<'R§ri I ^T.-^ Til, ^nf^T tto 

i ® 


5tT 

Tt*^ TRRr-n^iii 'SfTT ciHi^T R^tR^ ^tc^RTi T^^fTr Tt-s^i 

cm RTTif*^ I ttRt nR^tf^T ^T3( 

TtcT 'srrtR^ tctR^ i ^^^iriT ‘ii^ tRtIt 
nR^t^ Rc^ I RsTif*^ RwiR^ 'SiT^^sRrr ^RTfvnf 
^^ITRT^ T5T1 T^ TCT ^ I R^tT*fRT •sITI^Rt RRlIl 
«iTl*r^#iT ^^tr i t^tItt WTTtcT*r^ tR^r 

^ f^55t^5Rf^[ 5i*»ttc^ tRsI C^trSfCl? aWRs Tn^IOHI TtiR^ 4^ 

csR ?*fc*i m\f^ ^ffST I 

« H*l i HI I 

8 T»rtFt?( ^T’f^ 1 'STl ^(ctt^, Sb-'S^ Hi 1 



*r?lw '5ff<?ptv-r srfi cm, ^ 

w^%i i m-i c^t«rt« I 

f»fRT*rt5;ti <2mf*re" \' 'ii^ T^^^ 1 
f^‘Hc5T ntQ¥i 1 
c^m ^’r?i fta fw 

fi(c^ ■m^ c?^i 1 ^ 1 ’ ^Vs^ 

^crrf^^ nf^t^ a '^rwpp^ 

'5f^tf*n5 I 'ill' 

■2f>n:?f c^nr^ ^5f^ti«i >f’^n fwtTr’^c^r 

«f^i%, fTfm '^1 «rT%^ f^t-f 

’51'SW, C2|%^ '2ft%<T ‘5(t?r?:jj^ 

br-K^t^’ >1^ <s\im ^tr.^t^i{'! ^?1 i m ^ 

c?Fi :— 

I ^^ti5 c^t^r ns? n?"n? ^?fn 

c? ^•r?,t?i ^1 f^<i ^?1 ^1^*11 

n?:Fe^ «rft? ”^*f5it3it ^Ts 

^ ^wstf? ^cn^t cFew 
^ttr '2f^r ^r??i ntc^ 1 5?tR ^1 

?%?? wt^ ^ I "sitTr? nf^n? ^rtsi^ 
n^«f ^ ^^c$6 frnntfr c?t? ^t? 

ns ^ ^ ^?sf «ft?*i n^c?, '^■\*<\ 

nrF^sr ^ Wf^'Q 5(1 1 'AW^ 

^cTO cation c?t? wi ntc?, f^'% 

nl%TO? nf^i(, ^^* 1 . 9 1nn? cscjkjr 


8 





i 0 

^ »r% cn '2rtT%‘5f 

^j#5 ^irt5 nt^<i m 

^r.?ft^ ^ fipgtrtsT c^t^ I ib-s^ 

iyfs#® I >fTO (2f>rc^ 

I ^fwi fTO 

^‘iFrfKl 1 I I 

IwiTpfe h®iR^ <2f^tPr^ c^t^ ; f%i 

^ ?!?[) ^tfl ^ TO ^iN^l C^tR'l 

nf^kf c^t I 





?t^f% >it3(fw-n?:3i fkv^- 

«-n:^ 2r^if*r« o?t^ c^ 

i%5i s[’t'n 1 ■sit^f^ 

fk*\^ ’^R Rt?:¥ I >i“sT(?ni:ii^ >it%7 

i3?;^'r?r£Q ^f-R wtf-ns i 

h®rR^ RTrf«(^ 5tf^?R w fwtR^r q 

-gf;i-'^t^^ ^?3IT a ^tft ^1’ Wt ^'R ill I 

(?\ ^I'W RSf’tf^ ^ifR'«r *f^t#l^ c^i^t’t 

•^'5' R^-f mf^ '« fwf*f^ m i 

'21^?:^^ 2ff% ^i{5if«rt^'m c^ 

^Ri»r --r^tfR R^t^iR %i i 

^r*5l^T SSRRFStR^ '2lf% ^^it^i'Rn'R 

RI ^ 5i‘RRni:3f 

y["«iri I >nrRR Ri? Tw\ i^-so «^8tc^?r 

2f?F-rf^ns c^i >i^?i >i’’m ^\m\ liti:?^ 

c^MlfSi:^ fwRtii^rRi C5R; fR 

n?:ii fwt5i-2f>i5f« 1 '2f>R:9f >nrfFR 5fwi' («f! «f? ^iR, 

), ( 2fs .2f-, fR, «is \ ( '2fS <2fS ?rR, 

ib05 nfir^ ?l-R >lf%:-R I 

( 2i; 2fs ib-oi %t) c^f^-R (RRrI R^RI- 

C^RRl (Rt I ^IR Rt“^1 >l^WR3l JI^ITBR if^C«l RsrR-2fJ19f 

R®tR?F R^tR 'Si^Rrs i ^iTf? ’i<R2g'N («fs 0 - 
ib04 ) ’tRiR-R >lr8« ^8tlRR ’IRr^ R^RltlSlRn Rt'«Rl ^R 
R1 I ^IR RRRsWtlRl R’Rt? 'Sl^tRR '« RRt? rt5^TOtR ^ 

5-« ^ >rfe ^ifw *9 5n"t??t5?i sT^aftr® Efw^pi, ^irrs « 

5i*?t? «f?c^ c^i 5i?«i]t®^5i1 iiR^ c^ffcsrl c^ 1 

8 il’-BS ^ItC^ 





5(tc^ '5pftf“ns I ^r^rfFT? *f"f®i 

'sr^tf-r® c^ ®tfe i 'ii^ 

^tf'tf^T^ '« fei 1 

^t?:^t^i >rsitFiif m^ (2r?Fff»i® i 

TtRfw^ <2fw^ ^f^tv-r^ 1 

'«'2ftff®¥ Ttif’ttif 'itfhf ®^f? 

1 iVrVlr 9j'ltW 

f^f%® wtf51 c^tRi c^Ftwi 

^ft'^f^ii I cw, ^ov*[ ®t1%c^ «r^tf*(® 

‘'m^ s(?ji<f<i fw*i’' 1 

c^c^(tf^ nf%M orm 

I c^t® ; ®^^ ®1’ 

^Tn t5^ '2f^f®'< I ib-^p 

>i5rt5t^ ?<c«i '2f^f*r® ^>r^< 

>fsTf?tff <2^^^f*f® c^t® i c^tcsri 
fwtJT-^NTfTnr^ f® fef ^rsr^f c®t^T^ 

5fC5^T'« I C^3R, ilrilr >Rt5r^ 

'2n^f%® k^®i I '^c® ntww 

k^c®l ®i’ f%®t^ wi% ®t’'« 

cTt^t=( I ®«rFr5(f^ I 1%^ 

f^t^T ntfm ^5rf^t°'-f 1 (7*Rai^ 

>itfe®j^ mtoi ^fr® ^ f^ I 

sm^ f%l I 

TO fift? C^Kir^ ®’«{T'5fPF ^n (71^ 

^5p$jt»5l Cf'eifl I CTO, ib-^0 







^=krf5 ^fr® ^1 c^t^ i— 

Cf (7^^ fifwl^ 

wr ?}7T1 

>r^5n I fwTmi 

2ft^ ^'Qll ’tt^ ^^'9 

^tnt^ f^rf^?:^ mi:^ f%^n ^•r^^'ttf^r 

^t^?t ^N?ff<[«i i” 

c^kiTi cW.in 'w^ nft^r^ wi i 

“fwifro” f^ni^rsri^ ^rsrf^'t^ f’fc'i n?t<'s ^>it^sTlwl^ 
w^rff? 5t^tf*f^ c^ I ^ wf^ 

I iir'5^ ^^r-r c^^^rfh 

2r5rrf*n® ^tn >p??:^ ^tC'^ftssjtfS i Tt’^i 

•^f^i^rtT^ n-rc-rt c?sii i 

'9 nif'h:’r ^1’ ^‘Mt^sri i 

I 'srT^^t^qt^ ^#rlt’'-r it-o^ •it 

^5{tFt^ ?^ei '2r^tf^ ^ i ■?Ft^ 9 f^^»i 'At^ 

Tf^*! '^'^'\ 5"?:^ i ^sitc^ri^T 

s7m ^5T I W^r’sri-fwp 

?i55rt9 c^t^ I '^t ■mr.’sf 

ib-o^ ^ ( The Steam 

Engine ) fw?F I ^ ^ITf^ I 

TO ‘f%%tf^l^ TO’ ( ib'Ot ) ^'\^■^ 5rr.Tpi 

>fsTO^ ^ I «fTO TfCTO 'STO#t W1 
TOC^ I TO’R 9^rf^ ^ ^fi=T ( Watt’s Double 
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Acting Steam Engine ) I 

ntc-rt I wit^, fm 

f^tf^ I “pjf'QfiT 

'®i5^tc?^ -2f?:5lt I cw, wrli^^ ^t°^1 ^^'t 

‘^’ I 

■2i^tf*f^ c^t^ I mz^ b-t 

tr^«t 2r¥tf*r^ “^w«t’‘ I 

ntr-f^ cwm i 

5iTt^ I nr^ 

'Q I T^ 

fsif^^ '4^'n:s[ ^1’ cTt^t^T I 
^>r I ^1 I 

( effect of chemical attraction ) <jC«1(.^*i, 

I 

fk^ '£f^t^ ^w<{ 

^®i CTt ^ ntoi ^ ^z^ a 

'Q«ttTOt^’rf% ^ (Tfl 'Q'l ^ I ^ 

^ ^1 ^ sn c^ 

m %( ntc^ (?r^ w 

^^efj ^ I ^ ^ttf 

a w?f w ’nrhn?rr^*i w c^f^ ^ 

^Tn ^ ^ ^Z^ ^Z^'^ '5ff% 

“f% w ^ ^ %r 



TO 11 

ft'fetfwt? ^t!;^ >r»fs I 

2t!iTO 'stw %'s ^1 '^tsrai ®t^ 

'Tfft C7 (?I ^ ft '8 'S'! ft r 

»ttlft®t=f-fw C5t^ C5lt 'S|ti3tWI8 »f5rt5t^ Hw ’1t«^1 
5if? I cm ^stftc’f 2Wft* “fs cTOf 

(silk worm ) ilRTfS I 'il’TO fft C'ItTO 
■5’i ^ft. CTOt^ 'Sttjft, ♦ffft 8 ’nft 
5CWI 'si'P3mTf5 cfftTO ^TOt^ ’F’H (?i«ni 

tl’itw ajpfef nftTO wtft*. 'itsfi 

’IR I tlTO '>^b- i'S^ f5 JRt^-R rfw 

a'^rf're ftfts 5tft >« 

Cf’ll TfCW, ft®t*TJW5f St«t5! ^c»rl TRtfni 5Rt5lR f’fC'l 

cft^i Jt'R %=? fwtitM5sr['S!3i 

^=1' ittsirw ?l?ft<! I lilciR '!rfm:»|t I 

ft^ n<i?#fttPi '9 iiR5is ’i5irf« rftro 

■a’?tf*ns TOft^i I fwtftra nftm iRf’8!3# i 

f|5iT5R f'fcfl a ’T’trtswi ^'9 *rt9fi m, ^5lm 
c^Tcsrrffe;^ 9 Jt?R mi (Rt i 

’[irRtg f'f'l ^r®l “>i7tf (ftt^ft” 

( fscm, ) ’tflRPR fwWistRi 9t?tft« I 




♦(<( ^ 5 ? ) 

('5i’5R^5rr?t c«n:^ tSic^ *15 ) 




TOf^m |^!:^t%Ril I 
^1 % 'Q ^Pi I 

^f^iwi f5 nW^j c?%Tf ^^w.^^ 

cMm ^t“5=Ti f^®tsi^1ftc^r!i 

'9 «f^f% I <±i'<5{ 

9/gt?:’^ 'Sf^tf^r^ I %t?;^ i^-si f^\^- 

«f^-i 1 

^r’^1 fwR5f^ ’I’T i 

c^t^ «fH >i^sr«?n c^t\ i nt*5t^T 

n^f%c^ C^'<1 

c^r I Tt-^l ^ 'll’? 

{ iir^o ) C^lt '2[«r5I 

T%f^fwt^ ( ib-ig ) C^W fS[ 5|Tt^8 ltot% I ^ Wt'S'l 

ib-8i «jit?:^<( m'\f*\:^ ^f’ri:Tt’tT fwi^5fr.^i 'Sfm 

ttot%nri f^i:«rf%w i cw, ), 

^t*f5[jtR'^ c^Ttf%^ c’fM^Tt^ ( >f’^^®i, itris ), 

(±fs iiris «;s), {'i'5{7\\^j\—ib-^o 

^im f^w 

(ilr^S ’fTtCwW^ ( >b-^8 ) ^T- c^Ttfef^'sri 

(ib-^vs) I ^ c^< Tr?f^i 

(i^8b ^5ft^ ) I f-r^?7f^--5r1%^t^, 

(i^8s») >iTO^ '2f?:^t^T I 

^RtTf ?rti i 'o 

I ^■\^ c?'8^i ‘^it^rtCt’ i 

5 ^ ^ CJrW^Stir f^C<ttC§ W#?l ^4^5 

flc’tt^ ’iti 5R1 ?if ib-^* HUm ii^ c5fc<^^ I 





■iso 

^ f®fsr cwrrf%fwi-fTO^ ^ ^ 

^if^'Q Tk^f|r«?fir i’^ 5fr.^?r ot ntQ?l 

TR sn I >ir^o ^jitm c^- 

«'iC’r iit^t^JT ^ oq^ <2f>n:sr 

I f^rsFfd’c^ 

(iir^i) 1%^ f%f mm. I 

^1’ v£i^?F^t «rt^fW I c?^i TT'-^-hf 

H^.5}^ ^5srf^ n<«r c^ffet^sr 1 

2f in ^t?r^ %T '« 1 ^?-r?r?f=N'?f>’f 

c^fr '6 ^}jti:^?{ ^?;^t«fT ^1 I 

^^(r?!t% c?% ^ mm \ 

^'t^ sni, fsf^ 

1%^ 1 «r«m 

(i\r8i ^s) vi)^ lif^f^ sr^f^n® 1 i£!?[ 

s!% cm^ i 'sm^^'liff^ 

nf^«i, c’tt^, fw'i, f^f^w ^twm 2n^f^ 's 

%?(*t iii « ^tC^ltRl wi 

yprsif;^^ ^tc^rTRt^ ’4?r^ (01 2fs 

Jit^f) srfw 2rc^« nto'n 1 ^ 

v£i| 'Si^ '« ^nfwfir^ 1 wtw\ 

^^^ 1 ^ ^t5i c^% ww I ^c^i^rptc^ 

^5rt^:cit55rf^ csi^ 1 

K ^tBTl uNPitfsj ?tc!ra #^f<n$ (’i^si )—^ptaRW 5rtt’t1<<m i 

80 I fiJ'iR 3!"^^‘t« ( ill 5}?«C5ltil il’l’ C^IC^n St?| 

^8?l1 sfl ^ ^9>\ I 



nt^Tl ^u I 

>i^2f*rfs( apfS ^?rnf%>Rr?Ri ^zm >Rtm i -^^'\ 

f^«i I n^ ^“c*r 

5n^t>it’nr, 

^ ^tC5(f^^ l nf?f^t®l <2ft^ 85,«o CWt*\ fl'^ >^1^’ 

V o o o 1^!:^ \ft 0 o C3^t*f I 

ntf%f^^ nf^ jft^ri 

I nf^^t®! «««« (M*\ ft^ ^Tn 00 

c^*t «f’| I 

nf^ ^\ ^tf^^l, ^1 

^ ?f^®i ^1 ?f^®l 31^N^ I 

nf%s(t®t c^-r c3Ft*r 'saj i 

»rf^®i ^1 

Tff^ej ?f^«i ^ Ff^«i cw 

^5(t-n 'At. ^v-r i” 

‘t1^ W '^\^^ TO f^t?i’ 

^^m\^ (Natural Science) f^TO 5t^ ^l 

Tf^ sri I Thf^fiir Tf^’tti ^rf^ wtf? i a^ 

^rw^rhi fk^ '« Hr (r^tr^ a^\ ^-n- 

«^r^ ^^fj *rft^, 'Q ^*fR^ (3ii I 

X >2r^f%^ I i?f ^fr '2Rstf%^ i“ii<5 *r^tRRr 

^ i ’^s) i ^ <2W-T^ 3rf?r, 

( ib'4'S ) 1 i‘^'^0 5ltV[ TOfi CW (5t^ WTtWt 

«rWTtft?F^tR -sr^n® «*ftR i ^ 

‘Constitution of Man’ C^^'l I ^ <21^ 





ftwt^ crWi:^ cm^, 

f^tr^ ^ '2ftirf%^ fro 

fV ^ I ?r^?r ^ 

!%■? ^r^ir I ^’5Rrf3iti[ 

^?r?[?:w=T ^>it*ft^‘ni -8 m-i i 

nf^Ts fwt^t^m 8 ^ c?r.^^t«r 5r^f& 

^’r< Tfadw^r i -src^ '^'\^^^ -rrftf^^, 8 

8n<r 

I mx^ ‘f^tf^^ ^trr^’ 

>T^?i:^ wj m\ x^fk% 

“f^"'?:^ cw^ Tt^w c^?:=( 

cn^ ^ M ^Ty\ ?rt^ ^ I” 


^ wf5 ^‘5r^i5® I 

^<t^ <5f^ ^ c'5t^^8 mx mc^ I 

^ 8 C5h (?f«fKiT 

1 c^rsR, 

“35t«oW«i ^1 m ^¥1 ¥f^cw I 

¥t¥f¥'l fW¥¥ ¥t^W¥8 ^ 

n1l¥ ¥1 I f¥l C¥®3¥ ¥^¥^ti:¥ ^¥tft 

ntr?R ¥%1, c^iti:^ ’fta, a i%f^ 

<:ff¥fl¥ ^f¥¥l ¥t^ I XWSl, ^stNfI'! ^f%aR 

Wl ^ ¥t^, ^ ^TW*! “rf¥¥^ I CTO C-TN 

8 bs^i TOc*rr 1iW3 ^»t%1 

C¥*3jr ¥5 ¥l¥? ¥*fJ ^ I ¥t¥C^8 CTO 

TO, C^ W^8 (7®¥f¥ TO I C¥535 

¥a C¥ ¥H ¥tC^, '^¥{’r C¥ >f¥.?t¥ CX^ '^t^ 



TfsSTi ^ 

^*^1^, <:[f^rft^ '5rf^^«i-'fet?f f^f3(t3i ^f%3R 

r 

'Q >f^>T fe w-^\ 1wN- 

^riT^jK^ ^X-^ ^^5ri:5TiT i 

vTi^ I 5'iiFitd ^f^^v-*r 'Sfw^ nfiPFl^ 

I -if^fB fssr 'sr^tf^r^ i '« 

**f^ (ib-«o ^j;), *\^ (iirts«;;) 

■9 i'^b-i -pp ( «is) I ^t^ntd‘<t 

ir^ c«[r.^ 1 

I f%f%3 nfkw.? ^nr.?»t'« <^rm ^Vr.^ 

sr^^ ^iw.^ I ^-str^i cn^r^ 

^.5t^ f^roi wj(^ 'sr^st^ 

•sfifm ^?:^, '« c3P*r c^<f 'ii 

5ftirrf%«f ^trfcF t” f%5r f^fei 

f^r^ c.?’ri TR, >T'-»rTt^ i 

^fiisntd ^t% « ^f%?f^®ts(, ^’TM, c^itf^'sri 

Rjfw ?(c^w I '5ft%f^®t5r-f^fW5p «rr*ft^ I 

'5fwi3?:^rri:^ ^«fpf1%m ^wi 

cwt^ I ^<«rT>rs(1i:^ra fw c^ 

RFh? >f^ c^ . rst^l ^ 

si^r--*!^ ^f^^t’*f TfOT I 

1 m1^ 

htH^ s 'STfc^rf^^rt^ v£i^v5 s— 

"v*!^ ^«rf^«i ^ a ^-ri:^ 

cq^ ^-55^ a «r!:^9 ^tri 

^ ^ I ^ ’T^Jft^ 

^¥1 v£|^ ^£|?pf5 w% ^ I 

'srarl^ wt??Tt^nt?OT ftf^ c^ '2f^, (7f 





'4»8 

1 mlim ‘-rflc^n1% 

^ ^ fro 

^3i ^f?r® 'Q 

1 f%i ^t-K^ fro! 

Hfti:^ 'srf?^ 

^?^’m c?^l 1 Ftf^ 

oq^i f 

'2^^P*f^ 

^ I ^nlwffwti'^ nThlfwk 

■5fc?t '2f<^!f ’T['«I1 c’t^ I WTtf^ nt^^rt^ w 

5T?^^e| r ta ^’f& m 

^jc^fk^ 1 m ^’f^ ^i:Tft>[-^^ ‘’fTf<f%^t>rr^’ ( «rs iir^s ) 

ta<r ( 'S^i %%) \ 

n?t<fwti?-f^w ^ sri I 

^ ^ ^^1^%1, ‘2ft%f^’5I1 
5ti^^ ^tc^tFT fm I n?t«iffwi Tt'N^'Nr 

'sitC^rf^T fro (Xt^ W5 'Q 'Q®! (Matter and its general 
properties) 1 W^fwlC^T^ ^it^i to 

n?H{%"5Jl^ «r«t5('« c2f«ft^ tot’tfS ^li^t^srt^ c^cw 

fs^ '« ’itof tfcitow 1 '^^'1, ^^'- 

^ntoto«tc^ c^twi 

^f5^ 1^ 1 ^iTfsi-sair c? 

Isrl^r at f^f%^ to Tf’to m 

^(P?rC« C^^j; C^ (Day’s Course) to^ 

TOf^'TO I ^f^'h h^i f%to ‘Tt**?!! ^ '« 


« 'spR-^fii^—f^^ft^j I ^s '98,1 



( 'i\r(t(t) (ib-t^ ) 

^ I ^ c^tcsri ^ 

^ ^ TTil'JSfl I ^ W<f^R^ 'f\ 

ffc^ ^nc^ c^% c?«in i f%f 

»I^-5r WS ^U5^ '53«t f^?:$f 

^5rr?::m^1 ^’c^ ^5f>rrfk^ ’ift'fRwfw 

^5^5^-^^'8 ^ ffi:^%^:T I f<w^ 

^ir?rfr m c^ >r'v‘5ft^ ^ i* ^ 

nTr<f^^ ^wifipF ^t'5Ti =Tt^ 

I ^^c’SFOi^ sr^ *r^ i 

Tt’sn *rc^^ 

I CW Electricitj-^ 

c^itc’t^r^s: ^ 

I Inertia-^ I 

'Q ’?t^t<I‘3 Inertia I 

^ ^1 ^Q w^isc^n '*tu<H ^xji^ w 

I Non-conductor—j Ductility—■ 

j Degree—j Thermometer—; Centie 
of gravity—I 

nfl<fwhT T?i5it'a^'Q at§1i;|5^r.^ 

I ^^t’Tf^fjtnnr — 

^c^?( nf%^srt^ w:^ f%l^i c?^1 i 

c^% \ Tff^ ^ a’f WTf ^c^rr^sri f^m i 

8 »i?Ni[^4n—'siwj^tit 'Ts I t 

4 ini a »r?tC'*tit '«rt’^ JJt'^tll ( »« ) CKUf i 





59^ 

’?’f '®it-’:5!t5srl 5ri 

fF?:i ^^’TT r.’itWf? wi ^55rr?r (?r:^ i 

•i/^ f%f®a f7i 

^ ^i’ ^*r?:^t^T i (?it^t^®! 

^it*nWr.ef^ '®it':^5ri, f%f%^t*T^t<i 

yffs(t^9f3p I ‘Tt^W5.f%t^' 

5t?pntr^^ ^*fr Um ^ 

^’?7i ^5i7:5i5r, 'sj’prftfc^ c^f^ '-s ‘’tft'^fwi’^ ^’r 

FtTi ^’»'(WPJ ^Ttf^ I 

■5T?f5 2r^tr-R r Ft^fwtJf, ^tf^fwsT, 

m <ii 5 J^'r?i 1 %^ p ^1^*17 

nFiiFft f5fs( ’tfiiTr^ T^f T^f ' 2 m 1%:’rf%!:?R i 

TO1 •«P>P’IJ^r?:<T? ill I 

f*r^Tf?i r.i!;5F^ ^ti 1%?i i fWksn 

^?:5ft?f P >5fr.T?i ■2\T^ 

U’?’rWi wM 2f^ fe i?:?! 

^ ( 7 f% 1 

’*rf#?rfi^, iRtf^sr ^nf? 5J^ fsti 1 

iici f%f^ f%’rc^ I fwtisnr 'srt^'t 

^ iTtn^ fk^ I 

f%f^ cif^c^ %i ^1%F '«i>rhFifi?Jti 

?rK I 

^ I 1 ^^;, >rhifw-'TOi >T"siiw %>n7r'6 Tfs^n 

<9 'jTOfsrti F^—Its I «<» 1 

1 'BTs^^-Bjir®—irf®53r Mi i i 

b- ^tir$- 2 !l ^%—'8 tFlJ, •'5r^lt?f tp 5 —Xe-a^ 15 ; I 




TT.^ mlxc^ fwr'^ i 

f^fsT fwiH^sn^ 1 

nfn^rfS i'^s^ ^'m w 2J^tf^ I 

5j«n( >f''>iTti smm c:^ ^t?r ^^t’cn 

ff?!,“. '«^Tn fwfsr 2r^f« 

sifqtsr^ •!” ^tv5ii 

c«l%^ h®tf^ rwf5^*fwt m^ c’f^ i 

fsf’vr-^si ( 2|; 2f; viifii^ ib-ib- 9j? ■) ir^«11 m '5f; ^':i?n 

GI, ’i* «i« i»t GI, iW5 «JS ), >l'Tt?-2r^t^^ 

( 21'; 2; .^b-r-f «;; ), >T'^tif-‘^m5:tJr?f ( 2; 2f; 

»]; ) 2^f% e fWRTGir^i^-t 2^r« C5t^ 

jf?P5! 

^t?:^rf^t?5f% c^% ^65t^?rcT i 2'fRf^^l, « 

btisrfsi^ cm^ m'^ i fwfF-fsr «?Tfr 

I ®Hf^5T ’rt^'i 

^ift JTi ^s[>rt«Jt^7:'ni wt^ 

2^?:^^ 2rf5 fq I ‘ii 'iw ^\r:m 

nf^TO Tfi5” -2^17:^ 

.5(^-hn 5rt^^ 

v£i^ ?itfw nf^i '2^t<» i ^ '6 ^ 

c>f TO ’fti w c^rr^ 

f^5T an I 23121%^ (71^ 

»R77T 577?rt2?^^ tot i 2t«rt^*nr 

sm ntif W (7f (Trm ^t^2i imp? 

^2^ (7I?|f2 sn' I fwM^ ^ ^ l” 

fwr*f»f^ -22^ '2^22^ '42* nf^t2 '4^ 2W 

mt^ ^5tf27:22 w ^tG12 2T22f2 S'a 2«^22 I S'S 2^>rm 
2C2T 2t>5rt2 TOt2t27:22 <4^ C2 ^2 2f22^, '42 ^ W2tf^ 







bb- 

^cff^rc^iftT I c^ nf%^jn 

■5(’yf-ir^irr^ fwrHif nf<i5t^l '®it^ toTwc^r, 

^n c^ I i:witr«Rt nf^Ti ^‘’^rtwt^ 

ib-s'i Rt^tl ;2Rlf*r» 1 

im >4^ nfii^ i 

^rfii^R m^^ c^R'l i 

r^(c^ 8 b W3 2ftRf^[®t5i %w ^rr^rfii^'2f^f%^ 

■sctr^'t^in ^^1 c^Rt (Rt I 8*^ ( rWi>, 

i-^bs --r^ ) wTiR4lc^ c35r%^ 

1 ^mi, '^1^ nfii^t?;^ f^t^i- 

>lfr!*?:^T ’FlEint^ I R-R 

I R’Si^'3r!TR<i .%t^, nrr^fwi, Fr?p^t^ -2f^1% 

>5rc^?i i 

RtiRtRi 

5rRtRff¥wr?R '2fRtf*f^ si^fPTi cn^ 1 'ii wt^ 
sfrrPf^ c^Tt1%fwi ^9 ’tf«f^, 

twrfw I C^tR I 

C^f^^rtf^fS '« 5T^^s^lTi«fT '2f^ 

cR frf^ off^i c’t^f, c>T 

nf^^t?3r«ltC^9 C^tR 1 ^ (R 

R*sRifRrr?R RniRfrsj i ^ w 

c^^i -iit ntot^ vsTt^^T’^^fn 

yit^ -rs c««n:T ^’*nr® i -sr^ 

RtW (R R’SRf^tCR?f "el’ cRr«f 

'srft^ ^ ^ Ri I (R 5gT:5R c^tRt c^PtRI nf^^ 

Rt^ «r5tR TfvFf^ I «fR?f 

nf^t^ RiR RfRi ars nta I (m^ fsMh RT!^ 




’«!’*R^?f^ ? 8” 'ii^ nf^i fk,->\ f^tTO 

C^t^«n Wl ^ I v£i^ 2fTO >IKM ^tfl^ ‘STTtC^^’ ?(W 

f5t^rf«i ‘■Bt^’it^’ 

£fff% sii^ ^ nfsw i 

f^r^'sscn -3^11% a, qw 

c.■^\^ >it^ifw’n:ini ^r.^'-i i ^<3fi ^ 

1 ” 

h^tfsT^F Si^im W f?C^ ^\'^\ ’f^>f[r?^C^T?l 

^wi ^^pifk^-f 9 nim ^\n\\ 

wffe ^’SRT^f^ >fTO <^f'^'^m f^it f^^r^rfk^^sr, 

‘‘iwr^-mf^:^! r/rr^^ c^m. 

f!f% t‘0 ^r?f I” 

^V-3f ^T5r?it9 ntH, 

^\, ^’fi 9 'S^^c-ni 

tn ^r.rr^t^ W-flj :«m<i >i“'*i5(':^r«( i 

^T‘^1 ^t^rii fif®fq 



’S\i Sim i 

^r"^i ^1 « lU •5rf% 

^':551 

s(fi(f»t?:^ I mfiffwfii 

^w\m \ fif^tf-ns 

f^’§it?*fi( nfsi^^ '2f^ nts^ ; 1%i 

■®r^^ nf^^i c^t??ii 

^t?4 ^^^^^ c^Ri ’ftr^i fir I 'ii^ 

1 nfip^tr:^ c^m ^’c^r ^ 1^>rtr:^ 

€^^^1 ^r:i(^«rtrir c’t^ i ^^tir ’« w^tfr^ 

(TT ’^^iri c^f'^ '^H Tfr:^ 

I >r*^t>Rt^ ib^s® «|ltr?t<i i'59^ 

nfar^i 2rf% 2f^tf*n® i 


'5(’sr'^f3rt?r f)<f { ibs'j-iiri?®) ^ 

^fni^iri TOfe^ti^ I ^ ’tf^sr ( 3r^ '5ij 

ib-88 ), JT^ '2tftn ( 2{s 2f; c^i, v\r«o ), >r^<^ (<2j; sr; 

^?it^, iMo ^;), frr^«rr«if*r“5r^ 5^s ^r:tm, ^b-n ^;), 
nf^i (sfj ib'4'S ^*. 'I, ^sffr’sjj gpptf^i 

('2f! fif; (?rc^^^, iir4« «];) f^f%9 ’rr^1^-’U3i h®tf^ 

(Sfwff? '2f^tr*r$ I 5(c?fT 

Tff f^r:5{ nunf^^ 

RR’? (R% ^5Ftr:?f^ I >rr^rfwnir f^’»f*fir 'e »nrrFt^ Hc'f^r 

'2tOT?r c^iTt 

^ id I ^irt^ I wiFhr 



’ffw 


t%5f fWir-»f*Tf^ ; C^in C^tRtfS 1%5 
fwt^-2f^ I ^tn 2rt? 5r^3r^ 1%^ ^f&sr '-s i ^t’wt?i 
1%^ i ^firsrsi 

\fk^ sm I 

(7f R'arfrp^, ^r.n^t^ 

6 ^Wr?r c?^i c^^r i ^^i:TfR^ 

^1 (2H-\m '« I ^R^t'^r I 

^R’lr, R^fK^r^r i 

Rf%5 R^ Rof 'ii^ ’ffiPFf^ a^tR '2WRr^ ^ut 

I '^VwW\ "s^cTfRftTr® ^^Rsi «fc^ hirfR^ 

'4^ ift^tR'^tc^ OTfr-RT R®R-^tRr«T^ srR 

■^sprf<rf4c44 c^t^5j9 c^t^ i 

RRn® ^Rsr, ^ftPlR^R 

R?fw '^M'l Ror I 4?:^ Rf '« '2f?FR 

>1’?:^:^ ^srrc^t^JTI i ^t':^t^5rrf5 

Fc^ ^ntJ —WM 5:?:^^ I i‘^59'^ -(^1w ^(R 

'Sf^tRns iissrff^ jrg i 

^?r n^ fr<rRs( «ftRR®R fro^ ^Ri i '^ft^ 

a 'sr^tRr^ ■^f'Q ^^fsrtirsr^ 

FT^nt^—>fv^R^ I ( ib'8':->lr44 ) 

•4^tRr$ 'srtRR^R Rwf ^tc^^ari ft’mRRPi (ta, 

i'^ns »RF), ^fRf (c^^, *r^ ),-2mR ), 

#r^t^ (^, *r^), R^’r-c?^ (^tRK, *pp) 

fc^ Ft?pntdi ^i^R« I ^nr?it^ ^t^tMt^R 
>T^ '« I IRi h®tR^ R^ c.^ RfT^ 

^art^R ^ I ^R^’n-T 

RRinr fe ^srtii^rt^sn i ^RfRiftsi 

R^ ^R?frt**f ^srt^IsnFsrt'Q 5ft<«fR^ «fft%^ i ^ X 





I CTO, ins >i''«rjt^ ■2i"<FTf*p$ 

fro’' 'Siwf^ I ^ ^fwfwP( f^w 
r;ri^<ir -^wwprt^ ffis I C3sr%^ nc^ ^t^’ltc^ 

jf'^'f^ ?'-cif^9f I fif^ c^c^ 

-^fr^ Q HW <i5srt?if%<r 'St^l « to i We?, 

>r¥^ hf*\h I •sfrf'tfwt^ 

'9 c^-tc^ri nii-nf^^f 'Sf^H ^1 i 

V 

'St^psj c^f^fwi^ fro^ 

^ I >}^'scwi ccr^r^ i 

ins *\^-\zm ^‘i^TP ^tc>i '2prrf-r^ WTfWlc^ w^ ) 
c^jtr^1%®tsT f^TO nf9^i I 

^5iTtte ^ cw M'm ■’n:??^ W, siff^-'i 

^m, sf5ic^^, ^[>1 ''Q nf^f^ ^tc^-fg^i 

^1 I ^C^'9 I v£lt TO3t^ jff^c-m 

>f^c^ ^'rc^tFsri I ‘-'ic^ ss^tfm ^sRc^f 

^TCif >i?^^tc^ c^nu i ’tf^rs '9 

ff^’tf'n:^ ^t?[c^^ c5c^^s[ i fwfj^ tR^tc’R 

^C3J c^ 

C5i‘i ^ 9 2f^t®i >i5^tc^ ^1’ ^95f I 

9 '2Jt5i f^^\^ Rto? ^<«rjtf?^ nt*itntf*r 
9 c^riRR®ts( c^tcsd c^^ri 

hRflr I '-2mc5f ino --r^c^ ^f^Rns >ir^«i 

^rc^sftf59 I C^Jtf^R®t;[ R^^ TOT? 

RiitR?r ^z^ I c?5fii, ins nTfc’jf? ?R ’T‘?n 

sf^lRr^ m 'sitcsrt^fS i toR R?4? ;— 

’jRfR Ft? Tti 9 (TO ?tRRt? cTO 

'21^ 9 CTO ?¥TOt9 ®tF ^ srtt 





'#hr '5f^Rf^5{ ’®rc*f'^ ^f^'9«i 

vi)-^ ft^ ?|rnT, ^*f<T ’I’Sf' 

2f^9f ^rfi:^ i 

C?^ ^’Sfe| ’Sltff I fV? f^f^ 

c^t^fT -6 at'jfT 

’tlff'if ^[W'Q 'Sf>!*’[T 

^’f<i?:>f f>[e f%f^ c^ ^t?T?r 

‘ ^nc’iit’fT f?^r ^5rii(if?if fim 


^<^<^59 >f"-»rTt^ 2pptr*f^ “3i^ts r^ <iTt^t^i” 

'2f^^f&?r ^'hr’ttl ^tlf’tlK tW ^t^tTff^ nfsT5ff»F5 I ^v 
^fK hf^3iT ^t’lri ^^1, 

jj’jr l^itf? to i 

c^rrf^f^^tiT f^TO 'S\^ c^twi nit-ntot^ 

r.if^il f^ I '*i I csfTtf^f^®t^ 

f^?F TO ■si’SFwt^ ?n?f FrT**ftd i 

Tt‘^1 >iTfVr«i 

^5in c5t^ I ^f^'^rii 

CTO nfTOi^ ’fwKf^'SJi 5i*Hc^ ^tc^rt^ »tc^ 

^us <*TO I ’iwKfwtir toi ^ *r?ic5r5 ^it^^ta 'q 
^ 5sn c^-fcsri nii-nf3iTO ntsirt ^n^\\ ’irr^- 

R®tcsr?i ^rf fi(c^ ’^itc^itRi ^t ?c\rc5 I 

>T=s'^ TOt*r®^ '« «tTi ^^tscTO I 

^TOt55Tt?r 3}T«oc3f TOfwr c^cit 

"STOI CTO c^ I lFto!R[ ^ >fMTO 

'®i’*R^TO ^ I w^tf^ nfsjTO ’ift’^totsf fto^ 

JT^sc^ri 1%^ tof^w I ‘nft^fwr ‘iil tot^ito 

TOWto'^tC’T ^tC^tfb^ TOf^ TO'« Hfw, 
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an, nf^, '6 Tfi^fwfsf i w Tff%f^®tsr 

5-'re I ^t?:sTt5iTt9i:^lir >r‘^^‘f^R^ 

‘n?f<f^'gl’ 5[-hsf^ (ifc^ ^u cnofre^r i Tftfitti 
’ir’T^rm ^nsri hPniii ^nsit^r 

>{f5tw T§^r Tn^m ^inn 

cnn\ Tt?r i ’rttciiir 'sitc^wi iiii» 

•«iif n^ni\ c-<m ^ \ ^^ f\n 

c^rs^’, ‘Ffn’ 

re^’tT'^ 'Q ^55tm ^5sn 

nj'9?ri ^ti ^ri I c«t%^ 

(7rt«fT 1 ^ 

-r^tw ^rf§^ (<^> ’T’.^rn) c’lc^i ^n-\z^ 

^5^ii^3jJtr¥, 3{^3Ftf^, ^^rffV 

>{nzni >T’f^^ ^n\ 

y[x^^ c^n1w< '2f«t^ nre^w i ^zm^ c^csit 

cw\z^\ p} (3li an\ n\n i 

■2f>f!;5f ills ww >i’s^nii <2f^f^ “}%^fwi 

^Ts i*ii8 »r^tw 

I c^twi c^t^sri in:^¥ i 

c^^^, iii« wm n’znji^ \ 

cn\^^ 's^sR^'h? ^z-m nim\ 

cfRc^ '5it*5^ I 5n:^3(«57re csm^fiT a^ 
5rr>rtif^ srt^Pt^r 

cn^ «r?^ w ^?i «ft^®i ^%1 ntza^ i 

^ir?r -swf^ wr^ i 

•sinvn ^ 51‘v^m <2fTtfn^ “cwW^?i^” ^^itn 





•St 

^f%sr 2Wf*n5 f^5ff^ ^twf^sri i 

?[Rt^ Ff^ntd 5T’^f%^ i 
^"^C<(tf^ 3}fc^ 3!’T(?tff 

c?^t^ I biTO >ri’tn c^ir^ “f^ssts^rf^i” f*rntsrf^i 

1to ^'Tf¥ f%fw«ti:^ I fwti(- 

' 2 rtr«tfwt^, ^f%?f^®tsf 'J^^N ^^TBR '-s *t?t«f- 

>Ti^»rtff c^t^ 1 ^i?:«rr ^iwt 

^ 5f^ 5[^T c^t’f C^t^ I f^iTTt^t?! Sf^^Ptfr^ 

T'TlT'QC^I Literary Gazette, Museum of Science and Art, 
Chamber’s Journal, American Journal of Science and Arts 
n3i-ni%^l c^ I >*f5Ff?:^ ^Tf%^ *r”«rrt 

^>mwf^tsr, fef 

^’?r^ I fWTHT b^r53fT 8 

^'z^ oqt C«f%^ ^"5^ ^CfTSJ I 

?« fkfk^ 

TO f%t^” 1w^^8 

2f?Ptf*r® ^ 1 

ilr44 %^Z^ I tn 

nf^i5t^ti Tr“v5!t^^r^ ^5f¥^ cs^ 3rrr>r^T3j h^tz^ 

>r3(tf^ I ^55t?:?R sstsrfirsftsr -TOtfif ^'z^ 

nfwi a ^1 ^2r^'|i?*m cmM Tt’^i 

’!f3n5t8 Tf%? Tw^ I 

'sriu ^tzm I ^®i, 

cTtf^jfk^ f%fsrf%c^%5R i 

isp^rs, '2f^ ’Tot^ 1 

^t?r wTrf^[5R*r^ it»r cn^r i 

^ ntw-^MlTRl *0:^81%^^ ^z^ 1%f^ <ij^ 



I c^f^fwfsr 

pm^ir ’sitrcfRlrr fVprfcj f^fNs^r® n^sr i (ib-«4- 

iirbs) *(t?imfi7F h^tf^ to to 

nrSTTl C'^^, f^f?:^ f^T’t (Feature) 1 “^tC?r?r 

f^ratTONf fwfOT f%r«5 

^-irs I >i'''«frl CTO “f^^” 

■-"1^ f-rc^Rt^t?f ?fTOsTf^®riT, .fftPrrwt^f ^^tf? 'sm^r 

'MWtfV ■■2f<Ftf*f^ I iii?r ^7:9f^ ^C?fT 

*11 sill cn^, (Anthropology) tem 

I ^t’5t?‘l '-8 

tfHW C3sr%?l '4'<T^ hf-fil I 

“^<fc44 ntfc^ »ftf!4fwt5( fwn^ 

^fwr'--f^ -2ft«{f^^ I --itfr^fwr^ 

TOtf^ns i c^si, 

'-R.fc'jR '« TOtPr^ “5rfi(TOr^ 

I 4?:^ 1% ^ntnr TOr-rflc^ 5t>i- 

vi^ -^itc^r^m ^’C4 f%^C4 --ttftf^^ ^-trm 

^1’ l 6 I 

45^ wTrl4#lc^ '2f^r-r$ <2ttRf^=T c^TOi c^t?Ri 
45sit?c*f4 4t«^1 TR I «fTO >'^'^8 

^t^rc^4 >^^■»rJ1 c«fc^ *ff4Wfl^«tc4 

'2iwf& ^mTOt’tJ I ^fl?fwlR 

(rI I 1%w fii^^'QcTO w ^TOt’ri, 
^-ft^ CTO TOtf^ 

v£lT^ ib-po «r^?Frm cto “3iiRwrf%4 

<2m I cTOlw 2iTO ft^i'H iro 

Rtc«Tf55n wi I 'SfTOR toc^ 

^TOfSRl I ^ «JTO ^’15 W^ TO 

<21^ TtRI CtC*f '6d fR I 

vi)^ fRTO ^55tm 2R^ C’tR I 



i'lb'S ^*ft^ ^'tri nf3{^ 

«f?frii^{^ ^ I 3^:^ f^t^ i2f^^ 

^ niinfwif nt«iii m ^\ i 

<2f^ ^CW< 

^’15 mm ^ 

^8^ '9 C^f^f^ft, '5it% ^ ^f%?, m- 

T^m ^ i 

m^ i tsr^'K^ \ ^1’ w.t^ 

?r:^ I f® 9 >1"^?:^ ■■£i^\’*\ I - 

mf\^ sttts ^m'\ '^% mm m\ 

9 ^t^. ’^^t^ ^T% 9 Jf^ 

^ i c^m C^tJR 

^wm (;^t«rt9 ^\ 

^3nf 3it3f ^1 9 «f^Mf?^ C^T^ 

^t^'p?t3f «rr?r^ i «{r%l?!:’r?i 

^ mm 9 a 

^itii ^ ^t^1 ^ 1^1 'SH'^ ^m\ 

wi I 'iiwn ■'•r^ 

m\ Ti ?=fnTf^ 

^ti% 9 ^T^1 ^^<ftf^ nta I 

I ^ ^ Ti mi Tl 'Sim >=Ri»r!:^^ 

fw^ « ^ I 

^«jpn (?m 9 ^m m 9 to? «fj%f j% to fitto 

'5i’®c^ ^’T? km 1 mm c^t«rr9 ^1 kmrm 





lb 

^1 “fpii ^ ^ mwfs 

cr't\ I 2ft^ vso 0 o o f%?«r<i. 

^ ^ '■Q I w ^f^sr-*Bi^ 

T#5[tSf ^ 6 ^fffef?T win ^tff% '€ '5f|fj%, f%i ^t(:?f 
m '51???^ ^ ^Tf^ 

c>f >r3}tsf ^^i:«( cwPr orf^ir.^ 

nts?i -^n 5rl 1 

'il^ f%?f^ ^CWfcl '2(W nt^?! 

I ^rfr5!t55n i 

nf^5Ti nr 9^1 cn^ 'sitfnsr n“nji 

nr^tnrr^^«t?:n ■5t?5'rf^r^ ''n>rrwrrr:'^n ¥^1%^l>r” i 

'sr^c^ ^^r^sr-rtan nf^m ^i^t? 

'siK^^n ^'r:^ 1%rcn 

c?nn:^ c^^iTc^sr 1 c^rn?? cnt^ 1 

'®itwt5j 2m?:^?r c^’ic^^r c^itf^^ nf^5^ 

nr«^ 1 

w-ntR^c^ sr^Tf'r^ c^nf^fn^sr ^K^fiRtn 

5t^ I ^?:n c^rcan cTtwi 

fn^TR^ fsr^tsciR ^srn^^n n1n^ nr'9Tn m 1 cw, 

^ nN^rjln 2f^tf*r^ “l^«r?r nf%-njf%3F5i” -sr^^ 1 
'5Hc^ c^r®fe, cn^nninr^, s^ 

^r^Tf? c.'^nim ntf^i:^ nf^M mz^ 1 ^ ‘^bb n^Ftwr 

^sr^rhr®! n^nn cnc^ 'srartsr ^rr^tnrf^^p^tm 

a ^tn^rRtfcr 'sr^tfn^ srt^^f 2f:?irr»n»ft's -^^j- 

cm ninw \^prtsr 1 wnntnn %nn 

^ ntnn^ ^ fn^ ^tc^rt^ ^1 
^ (?rrRi nu-nf^?^ nr^^i Tt? ^ 1 

^ nf^M *nm\ c’m -rtflir hwtf^ t%:5f^*i 1 





•^5 

S5R ^ -OTfr” 

t ^'m\ 

I ^»Wi t f^5!'« 5r.afii 

f%^n w 5ir, 

^1 c^t^ i 


“.•«ff? (Tiwn ^nfeii "sif^fr-f 

^tf^ ^1^1 ^J.'^ 

--ff^ sm^ ^Tw.-^^ m^utT? 

?i'Qiitr®, ^ '^'w 

Ti ^5r»tn ^f5^?:’i '®itfg -9 

*f^, m 

•^5f»t’r, «i^ -^im-'i 

■51^’g'R-^t'® 
3^?^?:^r f3i>^?ftfw''ji 

^srst’T ?^¥i i 

c^-^?s >it5]Tmi Sim ^'STif^ c^r^i 

^f^gntre^ K\T.^ ^l I” 

vii -simQ ^ ^^?7r^f^^5ft^5 sr^tf-R 

I 'ii ntrm c^tw! (7^\ si^ 5riT.tirT 

I 2tw c^f I »iTrr.’p'<!i 

^Tf*^ >1*^ sj^pnR '« nrf^fwi” '21^151 

ifiM w:^ Wls’ c’Tc^F' ^-ni^rr^sr! 

I 'ist R13CTtWr?R 

c-m 1 '*mtrm ’«-^Ftis^ *(t^tTtfw$ti:^ 

2f?Frf^ ^JT^1%R *1^ I 




Ir. 

'Siv fP\z^ UzM ^tr-^rf^^rj. 

•^•^1 5ClICW I 

TO, fwK ^ 



^.’t ^t'^1 f^l5ti(->fTr^T^l'?( 

^^fWT’tT ^C^n^ItTO, ?It?:W3t?it5T fe « 

m'^ c^-^v^m ^tci; >ii^->i’s?:^t^ir i 


R®R->i[ri'^T ^'f& Hsfn ®irfiif i, 

■siT^ifs ^?:to i ta ^Twr 5 *rf^‘ t\^ 51? 

fwr^^csni ! cn^ fio^ fwr^p^^'OT f^r®s ’JS’jn 

'.IrSV) C^ir^ ib-li 5(?:?(T 2l^[r-f^ | 

I ^rw f-^U 

'ii ^jT;^ %?[flr 1 n?:<f ^\\^\ ^ 

fsfii ^-tr^ I f^'sf^^^c-nr nRwsd >i'^?:4' 

^5?5?:?tTiT f*[^\ >r®fnf^ f>\. 

(C. H. Cameron) ^f?:^ C>T fsft 

“In order to produce a series of works adapted 
to the present state of the Hindu mind, and with 
the special object of drawin^j the attention of the 
native community to the History and Science of 
Europe, my proposal has been, you are aware, to 
draw as largely and as freely, as may appear 





b-^ 

requisite, from all sources that may be deemed 
suitable,—only cosistently with the acknowledged 
rules of literary courtesy, and with justice to the 
authors whose works may be handled. 

*My Encyclopaedia is, as you arc aware, intended 
especially for Bengali readers, and therefore my 
attention is first and principally directed to the 
Bengali. 

My effort has been and shall continue to be, 
to present the history and science of Europe in as 
attractive and simple a dress as the subjects and 
the state of the Bengali language will allow.* 

cnt^t«rrtii 

m. I (ibsb) '6 i{^ 

^^^8 (itrSlr) ^«rt3FC^ 'S W ^\U[ I 

c’«p3r$-^ I t\ 

^ I f^W 

^tc^lt^l ^nnt'aJ 1 

s!^m I 

m cw t 

>i‘sT® *1^ TO I >rvT® 


> c*F3s^ («{«)— m srl I 




^r:^■t^^ ^ ^rr^m csr i ^r 5iTf5^ ’tt'^f^f'H 

frfsr c?% afp^m f^1%^iT i 

f^twep^ ’’A "r.^ (?^ 

53’^ S ^T^-l ^ f^^iW C.W\^ f^r*7\ 

^\ qt^it 5^?:^ Till'; ^f3?r« 

• • i" T^ >1' sr? 'eni:^^ cm^ cw 

1 C?»WfC'f^ (John Playfair) ^TPfTt T^^>llf! ^l^“^ 
^f«TPl (William Wallace) w>!3ft 

s 

5ir?i?f^ I c^, 

^Twi ir?:’?^ ^^r-f8T I cw?;:!?? f^wr.i-ff^- 

s f^5rrw«? 2f?(ti( mV'^ f<«r’r 

8 csfli^l? •N'f7rT!f5Jfl 9 I 

9 ® I ^'(1:^11%^ *’'W3 

Tiij% nitMt^^tsii, ?>TTtff I 2(^ti^ i 


“*5(n^i >nTOi’ft^ ^^•'1 ■^r?:^' "^t^r ^15^ a’fr<i9 
AT' c’*5FiiR?ir':^ 3«r9 53 ^-f ^r,-^ 1 

^sFi^fT a*rr^ w.^i ^fm, '^I'^iif 

f^-5 Trm\ ^5153 f^“e a’fi 

A^ ^ ^'l ^U\ 13^ ^'hll ■®(T’n 55«! 

f’T? c^ 's*i >!W 'st^ ^t?h at 

CT\^ ^ OT fV^i 

^ a*ri nf^f*ni crf^i T^t ^ ^tii 
<?i ^ a’ti ^ c^wf? 

?rrc^ TO I 





'ij^ >4^ (T^ ’®ff% fwi 

'£i^ts ’Tf^lsr 

’rf&^l *rsi’^ ^5fl ^ 

a\ i XI jQ ^fx^ fs['*^if«ii 

■‘5'8 4 'fS ^<2i mi -ii^&i i» ftmi ^im 

Fffiis®! irc-i<[ 

ioo ^rm x\ 5 4 Ftf^'S*! \t w^'-^ 

ii?^v^?:“s^ ’s^if ^fq<i yf ’^ti 

a f^S®! I” 


I mr:^ mz^iv 

‘c^'3i^'?’ ( ) I ^itnT^; 

fTOt?tii ^cn’s^i ntc^^ ?•{ i 

^Ttnrr^?[ 

I 

f’^CWT^W'Sl Fi 

'51851 I ^t'« ( ntJ—i5( ) 

ilrS'Jj '2|’«r5| Xi I "Sl^TTKl 'SJtf 

^tC^T55I1 I "5(11^151 ^T^, nfl^1*l ^■^Itf^ I 

'iir ^tcsTt^srtf nf^^ijci ^i::wf& 

1%'gtw^—^'^5 ('m ^t'sf) iv^sb- .5^^r5I 

<smf^^ ^ I 'iit 'srcT?f 

i%'Q5rtf%’ (Murray’s Encyclopaedia of Geography), 

(Make Bruu’o Geography) m C^fC^ I 

*!^ ^ I 



2rf?n?g c^^rrf%^ (?\ ■^'T.^rf^i^i 

•siiT^. efTt fTi-sri^l^spiiT^ ^f^rrf>f^ ’SH i n-^^*?^ 

FC5TQ c.m^^ nf^is^ nt'Sfl i 

^?ri I -^t:^ s TT-mi c.^-*^\ 

^ Q ^’mftr 'ii?:>T i 

-r.^ tt^ c^n^ '9 ^R5fT 

3^5]-np 1^ 

srR-fwp:^^^ 2ff^ fTOr?^R^wfnwra^ f^'^i i 

^?2?:^lT5-5(->T’»pftfw;5 ‘^’s^r? ^»fT'^' WRK^f3Sf1 STr^tf'*!^' 

CtlT I ^1' Ff^l ^'R-f^W ?ff^'i5TR1 tu 

Rf^fR®t ^fRf^ff&'^'t Jf'sf ( Society for the acquisition of 
general knowledge ), r.T*f5 9 

^P^^P'iTI (TiRT^fS 1 ‘^PSilR f^W' 

5'st I 'At 2i‘P«irR^ >ioinf* n^i 
-f/.f'i-r R®R^=?f?f f-f?f5^r^ il^^ \ At >T^?:Tir 

-sTt ^r.fsrftv? T^sirr®! i H?r-P‘f’^T^ 

^'TaTT^RTl HW I -^qtC^sr | 

R’R i s 

W.^ C-R ^TPl'5 

1“ 

CSflTsirR^ f?C5f ^T-^1 f^RRTfkw (RFtRl 

RWR ?Ri’Rr5^? csr^ I fV^ fsf^ ^t^r- 

f^sTRtf? Tf'sRrsR'R a nPr^RTsn ^n^tfn^ 

^r Tt'sRR m ^^firsizw^ w:^ a^ *ff^ i 

^ cmicKQ ^irsrn^sj 5r?»fn’tnrtii—fsni orfsTt:— >‘^i\ i 

« 5^151 f^csrt?R ^tnT*mr—F'H'ft’i ertt^ (P(«<a7tr»^— 

>TI?I, <5? i3> ) I 





b-^ 

f^rii i ^m\^~ 

vMi'T.-m I PTf^*rf’f*T’5f?, 2f^f% >rf^^ 

iRT I ^t^T >1'^M1-'3?:«I ^;f& 

-5(^-1 c«ii ^rNfw-nii ^ i 

-•r ^*i?i ’ffwif w.^*ii siRr i 

2t^-riTlT'5iff ^®T %5i5r I 

nf'^i >ffrt>TTT ^i^rcn’sft f?:5tT^r 

fm\T.i\ I ^Plt'I ^73^ I 

r.ft^i I (.w,T\ f^ffl f^Tfsi 

's’i ti^ -1?;^ c>iyc^l ^?>^tr.if<i at’fi t 

mm '^'\w^ c?«ri i c^n:^ '« ^fwt 

c?«Tt ^'ti:^ i 'ii^-f^ fs^fll 
f\f^ i^Q a-f t 

‘2rr?F^-^cnt^ ^‘^irrl^w 

m' -r^tiRit ( ^\r<ts^ii) 2iv[>i sRFfPf^ ^ I '5rTt^f 
■^c^rtsif^’sitf:^ fiST ^T?:’t -nf^® 

^r.^tt^ 9 '2rt^^ I c*m\w ^\ 

^n#!^r I Tf'^l ’sWii 1%w '^f 

if?f& sftftsT ^®t I '®r^’!!i sr^f^n® fn¥ti^?r 

^sii^ 'Q ^Z9 

vft?Ff%^ ^r,<}\p\ w^9 1%f mm I 

irr?:^5^tc5!?r ^srfcff^tssrl (Rr% '« ^55ti:’F? t 
‘<5f>rr%^T 2rt?flw i^w 


8 Jf|| ef^car ?fC®af5Tn:^ t?C?r^ ?55n, * A scheme for the rendering of 
European Scientific Terms into the vernaculars of India (1877)” ^’CTt'tl t 



'« ^*Tr*frR 

^Icsf^srR firs I ':fWR ^’?5!fir5t5t, 

?^?r fw®i, « yf^if?:2Tt^, s^ff, 

, m cnRCf I ^1’ Fi^ 5fr,^ SRCW #R- 

fwH f%w -^5f ‘c?r»n:^.f ^fi^?;«if'« 

■sR^f ‘c?-Pr5T.Tf ^w-cw' I br^fiirF^ i 

?5srtQ i fri ?rfRfwl^-%fF swfQ^'hr 

w^rri >fs>f ^nr i i ti' ■?tFi 

>ff% f%^1 i ’TTlF^r.et -s *\rm 

5^Rt’f nf%5if>?p^ ¥,ii I f^if>^— 

^srt^ i ^#T-f^^7:e| ^ ^ 

*irtf%?i *f?:? ^t^<r 9 ’7f:'^R ^*'^’^('1 

5'R-ii^mt;:'? cfIttHI Wf^r st 

sf^F ?^¥i I f^F*r ^f^Fi 

?lfsl ^ ■sr’Rt’^t I r>T 

^f%Fi «r}’r5P¥i 

'Q srf%^ ^tc>rrn^'^i i ^ns ’^^f^«rTt^^s Ffsr.?f 

> FfsTi ’it?:F i 

.£1^ 2r?risr ?r^f 'ii^ r^r, >p^ii >r?:^it55 

’ft^r?^, FTtr*r ^t?Ts cFt^r F"*f teg- 9 ■5fn^f*t ; 

cfr Fts*i T-n^; >n:^t55^ra ^tfs? ^ m 

^tRftf%F ^! >r?:5ft5^l ':5l! to i Fts«i- 

cFtsr fl^ ^1 ^5! srfsl 

^ 1%^ Ti Ff$t*:F?r ^ fhri ^t?^i Ftf^nn 

CFR Tf?n vft'iF I ^ TOTf^- 

c^nc'R i(R ?ri ‘cfWsi’ i 'SS' 

^tFl I ?^¥r?:¥ R cfR ^ 

^fwj cm ^iri j 

'BRS R ’jf«rfhf 





b-b* 

m »TW^ 3Rt^^ 

^trs ’It!??, ^?tfn 

5t>f^f% ^1 ^ jfl I 

srR i” 

fw.m ‘f-rm^ w*f^’ ^?7§itc’r i^-^o 

''jUrfi i 5j^f& 1%r^«ri«t>[-5n;? 

f-mf^Rw I 

tfw-gj i:^itf^ f^r®^ cw^ I fR®rR5t^ 

m'\ Thi *111 ^'?;r 5^^tR3r<^l R^t^rt^'R ntdTn?:Ttt cm\ i 
vfi wt^l ^ ^ 

1 Rf ?lt^ 5fRf53[ 

SI? I ^r.'src^f c>fRT?f& c^m ?r^vii 

®Rt? ^Rl%ii ?'T.?f6?^ I ?tT«RH ?r''^l, 

mu 9 f?f«s cw^u ^'Rf^^j m'^ I 

2f?:5^l #lf® i c^Tt1%f?ss^t? 

ib-b-^ 9jlr?r5f ^r?T5^t? ?irtw '2ff^tl^ I 

?t--^ i 

sff^itsTfS? i >11^^ yfSft^ 

nf?^t?'i 2r®m^sr? ?Ttntc? ^1%iR f%f^i 
^SR? ! nf?®t?t? ’RTFl fe I 

^ 'iiPnrifS^ <Ri?t^f&, Q^rmCr 

'« fluffs? m ®t? 1 r^ 5 c?t?1wr? f|?i i 


f%ST 

^?tnt?Tt? (ib-^vib-ss) f^Rir? ?5srr? 

I 'fcf? f^Rc^ w^Tsu 

sRigr sn i fwTcsR 9 ?^’c? 



I c^t^ ‘2rr^t%^ t%®T^—isj s ^t’I i’ 

m ^ 1%5t 2ff% w:ffim i 

|•'§twr^^rw 5rftt%f¥^ ^rr^^r ^a-^f-t 

5r^ m w f%f^ i» 

^c^csi i 

yir4b sr-lit^ 

^T[f^1% w.^ Wi ¥t3i?;?^ r,?f^ i ^ f^pic^-'i 

fVf ^cwr.’Sr f%tv fiicsf<i f^^’.’f 

I” ^i’ CM'^ 'A\^ 9 

I 2ft^f%^ iw ^t*?i 

1 ' i3( 01 

^K* ■5iwt*r r.i\f I sin 

±f^?[ 2f^fif« ^?:^fw^ I S ~a\f\ 

i7\ ib-?s?5 HfgTC'^f I '5::i‘’l^ f^^!, >T^lir ■5I’?f& ^i?r- ’KS 

w^f?f 1 41’ i-^ fs( I wi ■'^t<i«i, '^^f- 

>i'-rr.'^'?‘r ir^fS 

^r^n?! I TV#f^ I ^Wll ^ ^t=sw 

15'!’, ‘’tf%^ T^^^' 9 ‘«'K-W’ mfS ^^>^^ ®l’t 

^R’Tf^ I i5i ^rc’f crffif^Ttr^f5 'ii^st^f^ ^?pif':’sr 

51^ >f'T%i TErfTRtw-i ?r!;^ ntw^^fTi 1 

^■51 2r>f?p ■sT'nRT^srtc^t Trs{ 1 ®t^’f<i 

"si'PRtsT ‘?(ir-f^®ts(’ '9 ‘^t'-*fhi I fwtw^ 'ii^f& 

^^f-flj, OT'T >f^lit Twrs(f%^w Tr°5|l TTWS I 

« fc*R5fiR—iS} ^Bt’t, '«prnfr^ «/• 1 

<> f?:tr^f?i5—5?i 1 

■» 3f:swin«( ’CTft^t^rTs ^5^*! ^.?Rfs[ >►«► (JiTf|3j-3Tt«(’3P sfrs^it^n— 

fjc?^ (^5 )—I 





So 

sTtcsTsr niY i mf^ 

>£IZ^ cm^ ; 

r.^r ^^y7:?fl wc^zw^ i ^i’ Ft^'i 

'^orrc^'^r w.^ ’sitc^fFT T^f^\ i^nicw i 

2ftfl5T wss 'sit^^rf^ ww I cwtz^\ 

z^\r^-\ ^‘--r i 

^r.Tf^ ^?:’(tTi?fTt?:^^ V.’Sf^iri^* 

>i*?l% C’fRt^f^ 9jgtr^ -si^i 

2i^tr-fe 5111 ^Tt5if^r.^ ^’r< i 

^c^t-sj '8 nR^irsil 8 ?i^srrfrf^ 

I ^Nt8 "SICST^ YTM^ '±i1ll ^^?|in I CW, 

8 >lt5t^ 8 ^ilF «f^t^ ^C5: I 

I %i airi, «r?it^5T ^ 

«f<tti;^i:<p c^ cM\^ ^vnf^ 

I 

« a ^ (AU^ 

>T^’c-r ^ ^1w ^-\^-\z^ 

^tTf I 

is f%^ ^ ^tf^l ^lTt:F<f 

n^»^?r wrf%c?^ c^ei ^ln t 

8 CWf l^ti 8 f^t^ ^z^ i 

«r?rf^5TC^ cif mzmz^z^'^ 

^ 1 

4 C^ ^f^Z^ ^ ^CST 

«nrt^ 

IF^ ^U 1 



<i» ^ 'srffjnn 

‘>1^ hf^ ^1 I 

f^f%^ ^ >5 Jt;^ 'il^l^ 

I ^rtW%^ 5(t^ >i'hi’ttii ^ftif’tt^ c?«ri 

’Tfi I vSfc^ 1%1%?[ ^«frtci<T c-^fc^r f^>iti:^ ^^f^U'¥ 

'2i'f^^ CTf's?i I ^r c^ I '^. wt^'l, 

>iw ^ 2niit«i I 

f?oi C5T«rfTt^ 

tm i'^. I ^ 

fciffc<i'<i ^?:’i'l ■sTS^i’f i f%f^ I'^zm >iT*‘ftff*( 

■5tir,?iT n^Tc^^T I ^T 21;:^^ c^^t<T 
c^’rrrr^ c^'ii i» f%f^ '4^f& 

cwM 1 sri^ ‘“’t^n I'" 

f%®isf->rtr?.r3:j<f n\fk^ i 


^ ’jj 5!*« 1 

»-i» (Tt%t«t 8 vst^^) 5^ Jit^, <jj I 



’fr*5T^j Tmmu^ ctf%^ >[tr^ 

c^ hsfr 

I c^3i ^t?i« TO c^t^ f^%K->f''5r^ (wm, 

iIrO ) s <fi;^-5I**f?:^ ( 5lf5, i>rb^ ) | 

cM^ ^5pTf4sf ( h-ft’i, ), ( h*n^u 

), ( 2(t^c|, i^lrS ) reJtf? 

niir:^ (;^.»& i ■^^r.?i >ii^'-jtii 

Ff^i >f5i^t5ife ^TM 

■sirr^i^T fwt>!, 

>ftfVf^^ iw c<?:^ f^^t?i f^t^Pitf^T 

^■^r;-^tf^ nfn^t^ 9rp( Iwfc^R fei f^f^ii 

•^tc^t^id ^ ^’f5 nf^t? C5[r I ^1’ wd5i 2ftf ^ 

5^w ^dwfwtf&c^ TTO 
^tn?f I f^% Q m c^ I 

'iit (?rt^^ ^ ^tc^tn tTn^i f^^-tiPTif^i:^ 'll ^'f5 


‘cn^ 5{Ttitl%5?'^^ f^f^<rr<-5^“5r^ ^Tmif^ 

2f^!rif^ ^ I 0fk$^ ibr« i I 

^"s5!'d5t=Tdi ’Tt^’T® 'snc 2f^ 'Dc??{ 

^cvsi %i >rrwiTf^^ I 



nfwrfS ^'’'tr^Rt^ rrf?^ nusf^^r f^cir^ tn?f i fkU 

f^f^«rr<Rvirc^^ ^f5 -r^ ) >r*^t?in i 

nfir^ to i 

f%f^ f^8 I 

W ^^fprk ^H1 8 ^^^->f=ffr.» 

I Tf°^l c^m 

^ 3^ T%n I 

'2i^^tr? c»<t^ I 

^?i(:«fT ^t^f^R, 8 fTO'f ^ti:^t^ii^tt i 

srRt5:!^t^ nt’T)' '8 Tc- wf® 

>vi'^if-f^ 1 f^f^?ft^->r^'il?:2>:<i wi >i'«nR ^ta 

'.« ^’11 ^■7;<i ^ifijv^vj-vfi^rr-i^ 

wi S'*:^r^^,- • •“'5rtR<ii c/\ r.5fTffir^<5iR 8 

^=rtm Irw I ^c-st'iviri'oii, 

rf^5,Pf, -ft'IT'^'W*^ ^AW.^ 

i” 

f^rwl->i‘5ii;»< fw<T^ ^- 5 ]^]^ I -siffi^^f’-i 

cm'^ Un I 

ap*!!!, ±lt%':Jr^1 (PS|%Rl5|7f 

^fTRf^sTR I 2f^rf-i^' '2ffr«ffwf»T 

fTO^ ?prR? rwR^*?* (psi^f^^'in c.^v I ^r ^t^l 

f?^ c«K/‘f8 f^rfw’fR” I 

■2fvR '5fR 2ff5f& '2f[r‘rr^®r*j 

fwRP -2^^ 2p?Tf*r^ c^t^' I cw, >i'’rmT 

‘atsn’ '8 ‘f%2ituif%’? fTO®i’, ^srtR®! ‘cts^^^i; ’if’f- 

^ff%^ f^?i«i’ 8 ‘-ytQ'Rf', cn^^ '8 

R^'t’, w T-^rj-R ‘■si’^rnf^’ 8 V»{V.^ti (psff^p? 
nf^^«R f^^«i’ w\%H j^s'^rhi ‘TO”n^?T 8 i 

^ilx, ^strR 'AT^ 

h®tf^ 1 c^PtRi cTO^n 2f^c^ *ftfhi 



5 8 

I ±{W.^ R^«l’ 

7;‘fS ^«i'?[t’rr I c^m^ ThstTTf^ i 

-iit ^»r?:?rf^fT i 

T>IW ‘^iTlt^l^ ^1 4Ts 

‘j^rfn^i^’ ( br-ft^ ^^*13 -pif ), n^) ‘f^t^f? 

f^^«i’ ('®t^, --i^ ), i‘^‘^'59 -*r^ ), 

i 1*^59 --PP ), ‘^t\f^t^’ ( ), 

i^t^, -f^), <fj (^tf^sr, 

'« c2r%f^^t^ f^ra ^^n-r^j 

f^^«l 1 

cstf^mT T^?r^ ?t«rj 

«U?:^ I ^Tt5, ^%“^?t•f^ n^->T^'PT?l 9 

•5t^ C^ti{ 2lr»? C^f^rm^fT 

I c^T^h ^ C2f%' I R5:5r3(-^T^-?(i:«rr tI^- 

(^'Nrf?"»casi% ^r^-f, w.nj f^^r^tf? 

'€ ■sftfl i 

%tc^ I f^Mf? ^5|?ni 

m ■, 

^ c*f^ 

c^ 1 Tt^ cVt*f^ 2pfl^ ^ I 

f^^t^tf? f^'2? Wf^r 'Q ^srfH ^’5', ^Ts ^rf-^T 

^sm j fen ^ ^n ^ 

n^ «rtw^ wtfn 

^trspF srtt I 1 ^*ff^ 



2W?r ^1% €*i’g! ?^¥i I ^«ri 

Tff*r, ^mtf? f^^tQ ^3in rM*f ^ i 

^1 ?wr^i Tm wi TfTi fli, ^t?>i 
fsrf^ ^fk I 

^=rrTrr7?f ^ i ^ 5i^.«ff?^ 

2ff>n5i -sftcw; 

^5!^ ^ ^?ri nt^’f ■5it?:^i( v 

•sf^tfTe fTfr^r?:^ '^Tn I 

CTfr.??[ fr*rr^ ^4 %® '3^ Q 

^^ri ?fW‘PT ^1 c<t’rMiti f^fir® I c^r-^ 

^«i sil; 

TOi ^r^r^'i n*5T^ ar.7f «}f^3i|.i 

I ^}^tr.^ c’tT’Tw ^iJ'.r^i fwf ^ff>nri, *i':<i 
q’^p nf®?t f'Fifr^f '^r-i i 

p ^*?P 1%TR 

???1 W^m-\ ^^3FRt fi(^*{e| ^‘ft*l^<! ■^l*fr' 

l'’ 

■5i'n:5itRn i ^wi ^r i'l 

c^t^ I cf[ ij^f# uw ^\m{ ^/ra 

T\' I 5R]:?F -21^151^ ^s’rr.^t’fj, sffi 

^ j ^1^^^ 2f^f51 c^ 

^t7:9rf5^ 4?«(ts? i ^ (Rs^;!:^n^ i 

>1*^59 *r^1W5 ’I-’fJlU 'SWr-T^ "^fewril h^5F ^^1 'Srpfj 
^^!^ 2{?rf I 'iii:^ ^fw^i 





5's 

■nf«'‘rf^. «tTR 

i'W3 I 

^rx nts^i '^'\^ ^n I 

i'l'^''^^5f5''iii«i >i^'^rrhi 

r.Ff’? 

w.‘^\''^ ^55r?:5f<T '^t?:^t^»Tt ^it nfwr^ i 

'/ir 2f>ff;^ nap? 

I ‘-[^TOf^ ^'Rt5 >it^ri arr,^ ‘?ft5F« 

fpiiT?'? na pto ‘“^ft^i; i i^^'5 

“[¥ ) srn^ 5ra 1 ^ ^t“5i pTn*ft<«f->p ?;:? f^r«g ac^f? 

I ^iW'? c^tatf^r.^^ 

c-^^^rrf’i^- 2f^ T’li m 1 ^f^'sn nfii^-ri 

1 n^ta^ c^sn 
R[i>T‘Nff^T^ ^«rrti^?i >i^tac-t c?’n \ 

^tfo^ >f’’rTt^ ^ri^’ 

vmcsr ^c^^ar’tT 1 ^f^'sJi 1%^^ >^¥5(ti) 

‘nM%i m'<^\' «t:5 1 

^tr.5it5T ^N^tnr^ wc^ 1 'ill 

^tr.^t^irf?r ^c^^rc^ri’tT, ‘nt^?’ i^ir^'n®!, ■“f^X ‘c^'lr’ 

i‘\«i5s --t^), ‘c-ri^i •2f^w'r^ 2f«ir (^ti^, *r^) 

I ^l%f^ sm^ ^T'- 

I -ill '^jJTc^T ‘nt??’ ^rn nta 1 

v£i| IMl 

C^fil5tt^ ^tf^^-TP#m ^3f’ i'<?5s *PFtaf?[ ^ 

■2R5tf^ I >rt^T 



s ^nsn ^r[ i w?r ta 

1%f^«fr<-^* sfc^ w »i*v’rjtg':^T':^ c^Ttf^f^®ts[ f^w 
viJC^Ht!:^ (?^ I *f^TOT ^’15 5lt35 C^ ^’fS 

nte?! tT^i sr^^r fsir«F^i i''''s 

-5fir5-nj*t snptfrs 

car^frof’t ^»fWtsf. ^^irfp W T^r::^ >{'f^!9 

■srrc'rrwi i awfS i #r® f^w 'Si^'sil^ 

i''iro -r^t':^^ >is«rii 1%f^jrt<->f’5Jf:?^ ?r?Ftf-[^ ??:^(f5,5i i 
■ii'iT sftfk « *15® 

"srtc^rrf^T rr:^!;? i 

fir? I nfii^FTfS^ i 

r^%K-»(“ nr.^ m\r*[^ ?ircw^5rf;:?f^ fwtirrc^rt^srrsf^ 

^aw-s sf® ^•T>(tTO'fg 'srt^F^'t JT3i«f i 

f?f®tii>itT5?:^r ^tc^5iiT5i^ "^iwR i 1¥^^^t’^ 

>i’.sr?:5 cm^ 

T5(t^ >IR 5-11 I 5(5^sr TO*rt«fTt5I 'i|^ 

':Trwi cTtRt ’itf'ar 

5f?:5-? fTff'rfWir 

f^^rf^csTJT f^i, c>T %cii >!?:^c?R Rwt*r ^t?:^ i 
?FH*i, i-'b-^ -sim? ^-’rn 

wj “■^w\ ^‘rr< 

*rt^ cfRsrR c^, sraR jpiiiiflc^r 5f^«R (R^n 

f^grinR ■«1^1 fVptii srft i” fftf^ff^sR 

?fsR fi[f^ c^ sn (RR, c«rc^^ 

•rfiRrtfg?[ « *ff?^ nf??p?RR cf ?ft«r3i- 

'Sitnj 1 





3Mr 

■sfn^ ‘^?"5i->i5tf«’ nf%^Rr i 

tfs-rsf >Tnt?5F fsf^ t nfip^f& ?{^tf“f^ 

-34 c>ir>fTyf5^ f«15ti:'35t^ f^nt^CS}'^ rM-^ I ^^->Ffr5 

]']fr>i\'->i-^'- ^t»f*f ^nrf%5i I c-nTri®^ 

sf^-r i ^ 

-siif-f firc^ I ^2^->f*r» 

>3'’rTi w.^ wT 4T1 2r-ft>fT’?r«=? 

iit' -wtn ^tf4, ^*fi^>ir?i sms if:^ 

r^r4»(t’l->i-?rcs'^ n»» ntf^?:^ i”^ ^.ffjP <£iP 

■ii43(tii n?t«irwi ^T<itn?r frsr^t'isf^ 53W >i.'4«ri 

>fn sri I 

tfl«3t9r I Mwl->f-5rc5- 5iJ1%?:?^r ca^^f4«l’T to a?fin 
^ri:^r5»n ntwi -^i^ ^tot<i cM i afto®ii! 

Tyi^ 

I TO ^«rT>f5rr^4??‘f<i to i 

23>f!:9f ^cs’fc^r’fj, ^is' i » 

Q ‘-stol ), «< nct^ I 

( 8^ I «?i ) ‘cfWn^“ ( ^'9 ) s 

‘?f?f5ir®^’ ( n ), hi 1 ) ‘TT^ n’spt* (, 59> ^9 I 

t^mf^ I 5ftf'ftot^ tow 2iw ^iftfi< 

2f<ptfif^ C5t^ 1 -SiWm 'ill ’Ito ( 

) ‘C^tf^'^’ ( ^b- ^NQ ) N8 *^^1 ’TC^?! { ) ‘nsr’TT^’ 

(11 ^nq ) I wrf«n® ^ftfntorf^ tow ^f^Trv-*f 


> c^swn, srt^, i»>'<»'a ^It^ I 

^ Calcutta School Book Society’s 23rd Report (1862-63)—P. 25. 



^ «t?i^ ss 

2'^':^ h»tfsi5p ^stsh i fir c«n:^ %t?i 

^?:5f c^t'?n c^rfRi ^^^1 Tr^nt^T ^5srr^ >nr5l i 
>T^iit >r^ '« 1 'mf 

>Trf5t%j^ c^.^ I cm'^ ■<rii:‘^^‘^ fe i 

f%w^ nf^m^ c^t^ i 

f^prw ^t'9?l Tti I 

') wff«r5 

sniffs I ^ ?»'2?t>i 

^K^rr^ -i^A 1 ■'er.^ C^tW r.^FfRl rr/^-fT 
-r^ Tt'^i I ^’sf 9 ^sci^t 

^<i '^5‘ ii>T';5f 

I >it?’f« 'S 

nrs^'i THi 1 R®r*f’ ’is 

c<r,^ ( ?n??i->p!f^—sr^ n^f^i > *ff^RrR^r®ir^ i 

f^f^g53^^r?i 'Tfaft^^ *tf¥' 

*\f^\ ‘f%f^ >1"^^,’ 

■®rr':5rf3^i | ^sf[f&<i >r5^ i 

2i^% ‘f^T^ '9 nf^FRpF ( i^b-o jj-f^, ^■^ ^tR, 
-V f%T«s ^?Rtw[t 2f>p:?? •^i’ c’R^ R'Rnr*Ft^ 

\.vm^ i ^5srtf&?r 2f^-f’«#r w i ^b^ti 

9 ^Ttfw ’fFt'^fwR 9(^.1 

?Kf^ nfQTTSTl A 

«r^ i c^tl f^;c>Fn 

a sttR ^ c^R n?t< 

(R^^.n ^ ‘ilTs (Rt ^ 

^^*(1 1%n c^sr f%*r^ ^ -sTf^ *r »r 5111 
sRRt^^ nf^C^ TRpn?R ’^tR TRft^¥l 



ioo 

a sri, ^‘fRf-i'g 

-r^ ^f?i7;?i 4 ^ ’^g £f^T^ ^ I ^n?i ^t'<3 «Wf«r$ 
CT ~<\n ■srai^ c^tsf P 

c.^ *m^ ^ £f«m wA 5!tf^i 

-r^ ^H, fk^ cwt^isi^ ^ttcu srrfniri 

^<^1 2ff5f^^ ?'^^i v^ ww< 

^r ??{; ^T^1 '*\im ; 

'iiT 2ff^»^^fsi Crr^f ^ I ^f%M-tg -‘[’^f 

5^?r^ wA sfi ^t1%Ti tT^, 

(tj^ ^t I ^p >rr^it^ 

^i CWf^l?:^ 5^, (TTCP^^ ^ ^1s«T^ 

I ^w.*ii WAi Ti^ ^fi^-^vj^ m) 
vrrc^ I c>T^ ’?tw -r^ yfr,?r?:5t 

1 

c^ at«f 

ntn c^ ^ui^T^f f^m\ ^tiA, c>j 

ptf^ 'ttP^ is^"^ Ti OTt^ ’I? 

yfi^tfn^ ^t:^, CT 'iiwt^ -Rf >T^ cwii^ 

wt^sn, 

(7f c^ cwt®? 

I ctj'N, ^^sn, •?w, 

i 

sn 1 fVs c^ 

H>l1%it'^ 1%5(, Ftf^ ^ ««rt^ I (Tf 

I ^*nf, ^ 

^ ^c?! c^ nin '2f1%««f^ 1^, ^ ’^rrf^ pj 

sn, ^*1 p:^ ?tif^ pr?f fHi Bf^ 

WFir ^c»r sn i 'SI^ ^ftfm 



itus »t???fTf^ 2ff5f*F^ IRl, c^ fn 

w\ ^tri ’it?:^, 

’5T’;5(« i” 

fwpp w ^r f.>t^ i 

I 2f>fC5f ^c®’f':>it’fT, svt 

-ii^- ‘?iTf&in <fr^’ i 2(«n;>i1^ fpm 4c^^f5 i3«i 

^^>rt<rf^c«m ^n?:^JT^ ^'?:^ c^^i i Wti 
"Sin 9 I ?iTf5iTta'<i 

I extraction ) '^T.W.^ I <!>TWf%'5f| 

51^ I 

c5mf^f^®R f^w nm *it9¥i >;r , 

iii I cw, ‘’?^’ ( <t5i - 'ttr 

’f^, ) I 

53t?Ff^^ f<^ c^fRi ^1 ^56r':^^ ^i?-' 

nfwR I ^wn 

( ) Jt^f8 Si^% I 

^^^-jfijfr.^ ^-ff^?, r.i^r^ I 'Sit 

Tr^jR'?!’ ®Rif& I 
^5R ^^iTi ^^■i?'?:w:^,oti?:^r<i 

^i<n 1%R «tft ’5rf^2pptc-‘R m i >i=3>i 

^erf^nt I C*iWr^^ f^«l 

(Rl^'T! ^1 1 Tw% ^r -stR m-\f*\i^ i 

c^f^i '^'tr.w, sirf^rf^^-R, nFr^f^m^r, 

f^®R, 2i^*\^ r.5T^ I SJtf'fR^R 

C^Ttf^f^R « fR^l 

nfli^R C^V I v£i ^tp;^ R-pRfWT^ -S(r,>{r^^^i R% R'^f ^^"5 





rfTt^pr I fcf c^twi 9 ^t?:^rrR1 

nr9¥i >Tf?f 5?11 ^iu ^m^'\ ^t'^ri 


'9 fwi^tcsit^^i 

^T'S^Ti c’Ff ^5p^*fw I A 
bc’^rnT^Jti 1 

m '5^^1f'‘f^ I '^im ’rf^1->f"ni¥^ 

< Kint«fTtc^^ 1 

‘R®l^(?:^^^^_^' HtN ftfOI W4??l; 

<1^C<lf5r«^JI I ’I? Af 

2^^ Ji^-^fri it^ m I i^ir^ >it^^ 

sicjfr c^ ^r’^rriycc^n lii^tf^pe ^t'c^ 

>!’^jt I 

9 >fsfr?:^tFfl[1i^ c^^' c^ >fT«f5^ 

nf^M nt9ii ^sfipfcsi^ f%®Rtc^tb=rtsc^tr^'9 i 

siTfsT^i^ s(i, c^ 9 

2mm c^i^ Ak nt'9in i « 

nfsT^m ntf^ntc^ 9 

I ^bsrintf^ntr^R 

i ^1%im 2rt% 9 

«TOt nf¥^ i 

n3i-nf3rft^ wn srrfnf^tiT f^Rw 
2ifr^^^ ^srfc^t^sn (R^ I nf^liT «{t^ '9 

fkm^ ^STT'^C^rfc^ A-^ Tf^ ^Atwf^ 9 

^ ^ 1 ^R5[t '^^tR 'srni^rrRiif 2ism ^*trn^ i 
fi(TO 'm ^^n’ 



( ) « ‘^f^' ( ^11%^, i^b-o ') 1 

I ^'f& ^ I 

v£i^ f^?rr^ Tm i #1^- 

^^15^'?:^';^ I ntHs^j, s ^>f ^5^f5c^ 

2fw?l ntrr.^ -^U^r;^, l 2{tf^- 

%w >ri?:^ ^5r?t^«i, 

r’l)?! «! ^li >f'->jTRI 5t^f-r« 5T[ | 

e g I 'il'»rtC5T 3Tf?5f 

lEiT^r^ '9 >rr^ ^f??!t55ri wi ^nr?:^ ■'St^^^iT 

*5 i fef^«t- 

^-[^Tr< 2mf5^ I ^At 2rwf&^''9 cm^ 

T? I 

CSfltf^f^^fiT f^^rw >r''»fJT^ I ^ 

**ff%f^^ i:«fi>T^rtr.T‘‘r ^5rf#r^’»r sfw:^ ^v^TS\ ^^jiT i 

sf!^ r^h >rtf?f%i^ ^rT^5?f '9 

c^m\T^^ c^jtf^f^Tsr T^m i ^?ffrss?t'«r f^!:«rf%?:5fif 

fwf?5Tl' ( i^ss ) I CWTtfefWtOT '2ft% 9 ‘iiy 

^t?*1 ^fi 5[)?r 5^ ; 

9 r.’s?5cii a f^f^srtr^^i 

^n?tn=!i Ti’ I 5n:«fT 

^9 >fTf^j^ nt^T I 9rnf 

j^’Tsf^ C5?rtf^f^^ ^f%3iF5 i "tti 

‘■si-p^i ), ^ ^t?:Fv’ 

( ^5j^iirej, ), ‘^5p5r ;gf?fv ( ^3f, iMro ), n^i'^’ ( c^, 

i>lro ) vil^- ‘nlw«l ( ^3i, i^lro ^s ’®rW5, i>\r^ ) *(^1^ 

1 sfvfcsrt^ sTT?:^ ^ f^cTrf^«f^ w 

^ Wl ■STtrsTt^ W) ^OfCSi I ^?t^«t 





^*8 

>f<!jr$l (TT.'s:^ I ^ 

^ar.^ I 5^t3i^ 2t^r.^ C25l%^ 

9 fVr«i 2fif^ i 

'5^^ c^wci: C5m¥^, TO 

■tfwfS to to ‘chmax’-'il^ f?!:^ 'iito Ttf^ | f%^, 

^1’ fVi^l I 

c-Rf *f f^Mn— 

I a ‘ifi i5^?[i, cR^ ! CR 

TO, ■^’Itf^ TO TO I” 

'« fTO%- 

I c-f'iw :2R^ ‘nf^^it®! '9^, c<rc^ 

rRf^t^ I c^tf^%sf5( fRW cTO, 

\ "5Zm 

'« I 2f’«r!TO' «fTO ^’ftifTsi, 

c>(t^r^^ ^TOf? ?tTO f^tto ^nstsr® t 

R55rtf^ l eHRtll' ^T5in ^’<Ttf^ TO 

'«c’l'ktfn^ "^rMn >nTO«r i 
C^tf^ nlR5T[ STTO'S I 

i^irs 5itc^^ cnh Rsp^KciT 2t^tr-f^ ^^iPn 

hf%^, ntfhi ^w?i 2ff% f^i I 

nfs^?t«i a ’tt^ TO to^, cr^ to^ 
C5|\f%^ nfK 5^—‘’l^ ^’Tf^ ^3f I’ sff^ti^ 

to CR ^%TO ^ ^«rTt% ^wrR®n wi toh:^, 

?t4to '«nto nt'e^i TO I 



^'ff? C^ I >ftC5Br 

>r=^^ ‘^’ srtT^ 2fwf5 ^ “ftfr^f^ f^Rw ifi 

I 'ij’^rtR 's w w?r nf^T®!, 

^?f®i ‘4^’ w;::^ ^tr.5Tf^s(i ^?n 

^Tffe '^r^tf^r^ ^¥5it3i TO 'Tf^ft^ ^?rt;“r' 

wrf-r^ I 21^1^ f^^t- 

*if^ ^tn I ’ff't^ ^ ^2fTf 

>rmfw-npi ^ft sTi I 5i^t^ >[”s’ni, 

( ^’R ^W\tM >T“«fJt^^ alTR ) ''9 ( ^’R 

C^tRl srl ) fsja ’^t^^TRsrR ®T?f CHf%- 

f^5f v£iT. RS??ffi^ ^tf-R W1 5?:^^- 1 ^r ^f:5| 

R’ltR 3Ff& '^^r® Rtr.^tf^^ ! 

C^tRl CRfRl ’«f^(Ri nR^Tl 

"IlSTTl I ^Tr*R «T:? ^n'^R 21'Rtf^ ‘R^^"^*!' ^r<P 

2!^f5 v£||: vfjfcsp I R’lrR »ff^?:«l R^fR^ 

^'41 <r^5(j .<p^7re f^ni nfsRtfS m^i 

Tf^RR RRRRi?t ^41 5R?:? i ^\r.m 

^''’ilR '21^f-‘['$ 4^5515?:®4 Rt^ ^1?¥’ 53’4^f5 nc4 

fR5SR?r^^^ ^Rf^R I R »t4 4RPi:R9 ^^siTfS r^r I 

^.m R'4JR ?fRTr-n5 ‘^Rl’ S(R4J 2fW<l CRR^ 

I '2i4^f5 RR fwR^^TTSJ R-'^fcl^ I ^?;rl i^r\\ 

>nfRi fS'QtCR^ RRfS WiR 1 ff^^^R R4t^ R4R R4^r^t«fl 
^T^CRS ^R-| R?fRf WRT '^4tR R^ R^’tR Rf®4J^ 1 

R?^n R'® R'R ^RR 9 4t-Rl R®R- 

RtfeSH Rlf^fr RtfR^ (R-fR I 

5R 

Rf R5rRf%^ fsi?^ RiSRl C’lR rR?^'© ( 2|: SC—h^Rf, 

RTR ) 1 1^ W’ttfR JTt ^IR€ rRiH??R Rf^PJFtt-l 





ioj* 

c’r% -5^^rf•‘^e c?te I cwrff^f^tiT, stt'« 

f^fs? f^?w s ^'\m\ i 

fm^ fwiw 

to?F ±fW9to w ■« tov ( ), 

‘to^, <3 (Tsr^if^t^ci, i^b-^ ) I A ^t^l i^b-5 Jitter-? 

'c^n >i’«rji c4^ '2f^rto 

i^b-i Tto 5^^tto ‘^tto-tofi(’ 

I 2f«|?;5(t^ «i^c^ ('9 toj> ) f%^N « 

i\m]m -^\m '^tc^tto i 

'v59|r$51 I 

I 9 ‘il^ 

'srntb ntf^^n nts^i ^r^i f^<i» 

c«ptciii I i^b-i 

h-lt’f 5f'-to 2fTtto 9 ’'33^15 

^5T?:9f 1 >I^>T «t^t? c^ 

tot^ ^Ti c^ ^nc^frr i s’t?:®^ i^ir3 

Jf“to ’fift'^Tf?’ ^t5f c^re 

I 

C^Itf^tot=[ 

I c^ ’Ttot? 

c?^t^ ^V to'^ ''S ^9Ti jtc^q 

sr^to i cw, ’Tto to«i si^Tto ‘CTto’t^’ i 

'srtRtot^r ^wtstos sitto ofm otw t 

>rto tor? '« to®! >i*^iti to^rtoto^ srton^- 

^’-to wrto 

W 'iit I -rtftowm fwp 

JT-hr^ 'Q sm *rf35to i cto, 

c>^ «rt^tTrto®tc^'2rto^ ‘-rfr^-^r^’ %t?F sr^ i 



—4 

tfwi ^5rt^i(l 'JQ^ nf^^tif jqi <«{t^c^'6 c^twi 

c^i!i ^'^otf? I am, 

‘^|5ft3i-2ft^'^ T^< { I, 
fw®i’( ) t^tf? i 

'« yf=4iTi 

f^rs[ '-9 fii fw^ -s^^ff-t^ c5.t^» 

ntt?:^^ v£i^f6 9 ^x'^' JTic^R ^tfs'^ 

>T’-»rjH I 

1 c^rc^i w?^ i 

‘^('5 

fiiGi ’5(1?:^nt9Tfi c’t'^ I 

7,Vfj:^^ >i"nttri?t^ «rr^«i ^\rj\ sjvrv 

I fiif^ 9 

1 >rt^ ’ffwtfS ^iF q 

Ti^^’ (i ^ 

2r^5f I f%®Rjrri%;i:j? c'jf?:!! 

^?R nf®f^ I n^fc^^i ^5i(Tt3r^^ hf-rli, 

c'^fk^ ^ ‘stf'nr^^ vTil^P\ "sitc^i'RsrR 'm\^ i -yfR'iee? 

i'fe-R 1%w 2iW cwt'^f%*r f^i:^r5»:5TS( i 

f^R^ RR^ '9 C^JtRfwR ’sitRwR^’ ( i^b-l ) 

»rr’fR m% 1 ?Rri:5^ 

i^b-8 ) ‘sttfR 'SSxrxi -ftfR ^’^sRt^rtff^ ^*fJ>:v 

srrfR TO»R f > >PJ^ 

^5rti:5it55ri i i^b-i >rti:5f!t ’s^sr^^'i 

cwt^^*t 2{tfR 

^R?:5^5( I sfRfg »rR^ i TRt«^ 



: «b- 




I cwtu^i c^f^ 

nt'Q’Tl '^n I ^ '5fW ^’fC^lt’fT, 5TiWf 

Km cAJ?!^ jftTfrrfi'wtr^ ‘^Ttf^f%^ 

KK^<^' >?5o Ki^ T’fji c’R^ ■^frrf're I 

3Ff5 cif«rr^t?r ci5^1 c?^ i 

r*m\'¥ ^^furor »|5r -sftc^rTRt^ 

sf! f?C5i ^ 'srW'?^ w.^ ^Ix^itwlir c^-^j\ 

I ^’f5 ^ fkt^'-rf^ nf^^i nt'«?l 1 

>rr^^ >T°«ni (k 

•£t^ff»t’^ Ti’ c*m\^ 

^■'r?r c,^’>r\ i 

csrjtf^fwtsr fkw (?Ffc5THn 

5Ti:sr!i I ''Q fknpr^ f^tF:ar?T 

>f^i5f«?t I c^rwi c^r?:5rt bj^fsi:^ 

’src’rsFi -^f%5t1%^ I 

w.Kf' ( 'sit^re, ) <3 orft f^f^m ‘^t^’ ('sitfe, 

i^irs) I vfi^ «r^tf*fe 5n?->r!pl1^ ^«rr 

'8 >Tf’5^ I c?fr ‘^3rt^ 

^TM f%=n’ ( ') Q ^ 'Tifkr^ 

f% ^V {) 1 

^f%?fwi fkw srwt I 

X ^?i’rfkTGr?^ w.^ 'Q ^U^rtiRi 

^<3T! K\^ I <st>rc^ ^«n:>^Nr, ), 

8 ) I ^fi?fk5t^r fkw ^2r^'8 

nt'8^1 ^“ni i c*i^, mm Km cw 

2rkf%^ ti’ff^M'i ^rcin? c^^i 
sr^fB I KSK\ tf%^-cwj I wr^f^8 I 

^1’ 2mm 2im{ 3FfB, miKH mim cwi^ i 

2^:^ if[\zm 3^*1 m?\ mm 2mff^ 

srr^i ^1 *rr^^ I ^ Tt^ 'e »tm 2fi:¥tr’r?r 



TO c^=n 5fw ^^fpi ^ I cw, m 

Rpn® ‘JTOt^-t:^’ () I 

m% nrs^i \ 

3F3itf^i%' I ^ ^W\ §;’rf%H'i m ]^^ 

I cm fn^rwKJfi^* i^rr^, ), 

8 ^l%v-f -r^fft' (■sitftsr, ) I fm^ 

oq^pirt^ 21^ C^twt-f ^fFi ‘-(^-CS^Jf' ( iJt«I, ) 

*\\fH wOT«ftr^^ ^'c^ c^^i I 

^CTO 8 nf81I| CTO8 

^^1%! I cn^4, ^ftn ^8 

^■g’ ( ^3}, iSir's ), isir-^ ) i 

vill ^t?rftc^ ^5mr*i 8 ’iTi^f^^fii ci\t ^siir^iv 

1 n?{«ff^R >1^^ c^rfl ‘n^ftc^^i 

9 f%?i8 ’fift<’ (aft^*!, i^5:> ) 8 jf?i>i 

2f^ I f^w ^tcs^t^sri ^.’rfnt«fTtc^<i 

2f^tp{^ 5C^f^ I vii^ 2fyf^ ‘c^f-f, TO -ii'?' f-^ 

i to^i, ) 8 ‘^4fr^ nf^ntv’ (■®f^, ) i 

2rf1% ^55tcT?r c^ ^’i?i ^T'?ii f^®f5prtf^,c®j^ 

TO'« >rtf*r® c^T^ I 



f^%f<->fi5fj^, ?5fHi(* 2fff% 5rt^%-nw 

&f?T9 05^ :|i:?f^ f^f^ G ^Ts 

>T"TfiT^3I '-s 5PP.“^^TO TwRI^F-TI <irQFl C’f^ I 

frf^r’fR q ^I’l't^j ’tf^R 

I ■■‘fTi'% 

w fint^ nfwhi I 

^r.ifx-i iif*m m^\ i 

w c^iRttfS ( ) '^t ^rfntc^i MW ^'5rr% i 

‘fq*'C31^ ^f«Rt5‘'=! (?lt>!Rf5’ (Female Juvenile Society), fsR 
(Miss Cooke), (Rt^fS’ (Bengal Ladies’ Society) 

^tfn^ ^^1' ^^'i-R 

M 5a«fK kw'SJ ff^ I 

^■ii>it*fRi:«r<i >i?:5f c^Iri >1xi:>ir m i w 

fwRW, siif^C^iRsT ^^nr®R ib-a? 

CH 5ff^il I Am (M'^^\ C»fC-f mT'eT 

^ >fRf^^-’n:3i'G c?'?n c’t^ i nfii^R [ 4? «fs 

iirio ) f^-f^ ftf*W 4^ 

nnfr^? 1 r 35 '« ■?fWTO f*twRi ‘Rtf^ nfw” i 

ib-tS ) 21^tf^ I tlc?^ w ^fe-n3i 

Af^ I 2Rtf*n5 

c^t^ sn I »rt5(fW"TO f^srfim^Ri c^'t^ 

nf^r ( 2\i ib-Go) cw I tlf^R 


> -ms% ’^9fJi?ItSf (»?i >-r*mW *rtf—< 5 : swHiirs 

^ ^N^lt 5rP{f^’aF-’f35, ^ ( ^5? )—3K13rJrN TO’tRt?!—’f. 5i4 t 



f^5f, ^1’ I f!‘9f¥ 

2f>rk? 2ift 

fj^ I will a fsr^T^ 

^fsi pm i(K 

'« ; PPJ S I 

^t5i^i c^f’p;^ cfr*ffptsfi! ^v:^i 

Tff^^l fwf^^r 

>!5twi I f^i^ ^ ^?i >i'»it^ 

mm n'< ^f^cT ^\ ’trfei fp^ >if»R p^j.^‘ 

5T1 1. 

nfn^r?:^ -sim^ JT^i^r r^i fpin 

pm \ ^w.in ^ti>t7:?^ s f5'?-t^ ?<r 

m\ sstR^ ^ 

>r^ fro ^T Tf^t^r® 

^R 5ff® ’ft?:?, 

I” 

I 


Ti^rrcTiWt 5^tf‘r^^®^^, -rffi^f^rsT, cwrtf^sstsi. 

'6 ^3Tmf^®t5T ^ f^CiR 

w 2i^ 2r^f-f« pi:^^ 1 <2f9R Tm^ *ftfhfwt5[ -^it 

'« ^5tt?i ^srtii^rl^r^ ^®nr?f^ c^ r.?Q¥i pi i 

f^RW mi w 2ft^ -sff^ ’T''»ut# sr^tl^ c^t^ I 

CTO, ‘■':if«f% ^srw^’ (), nt%rf«i 6 






fw’ ( -sTtP^iT, i^'^o ), ), ‘C’ft^iT 

f^T^r'l’ ( i?v ) I 

2Jp« PP^t^TI^ nPlM I C^-l^ 

^^1 ^r,w.^ I >r}-^?:^|-«fT 9 I 

-•T.^ w.^ 

f^&l I '2tt^1%^ 

9!:^r W '2f^rr-r^ I >Tt^^ 

2!tK‘f *3 >i'->rjt^ ‘c^tm ®t5i’ 

9 cnt>i ^“’rjti 2f^rf-n5 ‘n^^’ i 

nfii^i ^ f¥^«(N->f’5r?T^ ^[if zftwPs'^ 

•ii^sn •5ft?:5!t^i;(i >{5(>i-Nfw "sit^ C^TW1 nt9¥i 

Tr^i ill I 

nripifi-2f^tw w ^r.w sftr't- 

^tc^t5srf9 i 'iit smc?? 

»fi^ji cw ‘czrr^fwr i 

ill I ca£|%^ 2fT%^ -rtfriff^^til Tm 9 

^tc^ti^iTt >fPffw-nai I 

■^tr«?it5j 'si^'sps C3st%^ *rtfhTPr®tiT f^ni 

^-^5511 c^wi 

hPflj I >rrr«?f?i ^ ^Ts^m 

2f5rfPr$ wtl%” i sftPff^ 

viiiR ii^irh9 ’ffir^ 

in ^ SftR^’tr^ Pff¥3J f^^«i ^ I i^Vro f^Zr^ 

5f^tf^ ‘»ft^3f I 

’ntft^f^tii f^Rw I 
i ntff^rf^tir fwF 
^n<^t*r?f *rPifw-’n:3i wtfi^ *rt9^i 





9 ’ffw : 5r’Tt?*f3f ^8 ?npJ^ *ff^l 

^ I ^ ^ \ 

‘^niT fen’ [ ^^ji, ), ‘^TO’ ( ^W?, 

‘^^^t^sr’ (5|t^, v?«i5) I c^twi 

iw '4«nT5i 1 2iJT!:^ ^^’f- 

c^ffn, mp5t^ n3i ‘nl%nt^ fen' i 

f%f ^-*r c^i^— 


“5^«i (y\^^ 

CTi’ri CM^ T^ >Rt5t^ v 

^fH ii.n'i i 

nt? Tt5i ^^Tf-^, 

^r.jfj 2f?r^-r ^t^t<r, 

^''5^! ^t?:if5R I 

>ffe ^ Ti ! 

n'\^ -sTf^ fe’-t^, 
f-[W^ ^r>f I 

'^^'w fel 

cwr^ vf?; T\n 

^tnf^ (?it^1ii, 

’rt^ i 

^ w 

f%f^*f ^fer 5is^t5( I 

■'S^liF^tTra sn^ «rr^, 

FTferi i5tI%i ^ I 

^*n:^ n^ m c^ ^wtwr-r i 







W 

a «N ^(tlt mi, 

’itf Ttf^fwi i 

'^jtR?-.^ >f^> f^ir-f I 
G(? ■5d% '5f^^, 

^tmi c^Vr;:^ vyi ^mt?[ i 
*f5r ^^tfl*^ w "^^‘fl, 

■ii5 w.'^ nT%^ ^tf% srl I” 

nfmH cs(^ I PT-f 

w ( ^^5(tii t?:M)?iT‘5n 

‘^mR'SJl’ i5LV >ff?r^^ asjm yf"«lji ^TR'RTfs^^';^ 

vf^tPf^' I nr^i, f5, oRn 

^t?:^ti5sn ^'^11 ^'T.^?:^ i 

2f^fe I mrmt (?fR'^’t5> I wrl%s 

4^f& £f<rc^ nf%5if ’it'S?! i (?m, 

( ^sr!^«l, i^lr? ) I 

>1^ >lt^5r» 'Q ’ft'Q^I 

>i-R I cnh c«nr?F *rr^f^wK^ 

‘-r^ffwt^’ ^c?!-«n:^^tT i ^ ^^Rr, ’•ftlR- 

f^sTR ^ c2ft1%fWiT STR %w 

'2fW®1%'« fR>f I CTO, ‘TRfsftR ( ssf-R*!, ), Rtm?' 

( i^lrS ) I f?RW 

ctTc^ I CTO, ^>2r^*i (M^ <rRWf^^n:^ 

R^riiRfwf ^Tn ^mtnt^aR f¥^ ‘ftnf^r^’ 

(i w ) 1 

v£)^ '2(^!Frfn^ C^ 1 



9i‘^i:?r 5??:’r®5rf'< ^ni ( Iwi^, ) 

fsnrf^T ^■Nt?:^tWr’:^ ’it9ti m\ ‘’f^sitsf- 

■5iT^tr<T 

nfwfif <fir<i 1 

■'lf^<;’?Tif>*";V* fWRl^r^srl I 

yff'J’t® 1 

l5‘^fW I 

•Bf: ‘^5f^jf5?iV I ^^-rhr, ) 

hrssrf^^ ^f^if-re c.vH i 
■sjr^mwr?' 1 ^ 9 c^Ttf%f^®R 

H?:<i n'i9<n thi i :i\\r,?\^ 3!fHci 

'Tf^tr^ ■2\^ 1 

•^'^T’l'f m% >i"'»rjf'i 

iii 1 

1 msf Jf^-sfJt:! 

"nf^FTfel ^r^T, sftf^, ^vTi ^fi-i:^ 

=ri I” nr^Frr^^H ^r%, fr?:5tt?:<ir^i f5(^fi|i.«icvi 
f%^5T i fsrf?!^ '2i^s?:?rt ^t?itin 

c^t^i ^ c^fwf^ ^U C?9^1 C^fe 5lt I 

fii^rnm cm\ \ 

c^f^f^t^T, 'StTfHf^K n?rC^®R 9 ^fwi 

2f^ wrf-ns I cwjtf^srfsf « sftFff^rJT 

sm n%tfwtii cs(^ ^ 1 
v£i^ nfwR c^rtf^t^®!^ %w 'srfVTf-r 2f^ '9 ^jr*:r< i 

^rwtfsp^ Tf^ iTl 1 S5T’ (am*!, 

i^b-2 ) i^VrS ), ^>nf%’ ( C*fH i^b-t ), 

‘WMn^ ( i^lrt ), ‘(?r^?rSf5t^’ ( i^lrb ) ^wff*f 



I fr-W^^ I c^m 

wtn \ cw, ‘^^n:^’ (^rt^'i, i^b-b-) i 
-rtft^ '*3 '2ftf#rsrrir f%w '2(^3f5T^''9 's 

'JTJ^'^cf I y£iV mr^ ( ^W?, i’b-b ), ‘-5^’ (^tfl5T, i^bb ), 

(art=?r*i, ), Tfn i 

i^rifHf^sst^ wifT5«^ nt9?i ^ I 

!_# fir^rcitsT'Nt^i ‘2ft*i’ (vf^f^ 

■ii^ 'OT^f I 

'SRFfe I 

r.w, ( bgrji, i5b-4 ), '.5»rb ), 

;/ () ^^jtf? I 

'S ^1%Jl '5TO t 

'fiv c^tc^ci I cm, ‘n^^’ 


?i^«rr ’ 'Q i «f«rr5r®j 

'« ftw?r ^cTOi '2r^tl%5 ilrb^5) 

"^^rf^RsstsT, tsttRf^srfiT, ^8 «f^r® 

I c^tcsii cwim ?tft 

7^^ 1 2rti?^ '« t'*f I 

w ‘Tt\* ( ), 

( h*lH i^“l8 ), ( ^IJ, >55*18 ), 

’tf^’ (^rti®!, >^18) 1 -^1 

nfir^Ft^ 'Sfrrf^ c^ 1 

niwr^ c^t ^tn 1 fm >r'ttfH 

“nf^ iw«t I Ornithology No. T ( ib-ss ) «i)^ 

I 



s <ifwi s 5T'Tf?nis>>*' 

9 ‘c^tf^f%?f«i’ ( 2f: 2l’°. 

ib^ss I 

^^rsfT f^w ^r*f^ I 

^TS^tf^^ 21‘^ ini I ^^'Sl ■5I^^^5I^r^*t ■5lK^1'5iIT^ ; 

^n?7ir^ 1 ^1’ •5i':ii^ ^^t’rrfii i 

ii^risr^l ^t^^r.Tf^ ^r?:® i mf*i- 

fm\^ fTBi^ ^ I TR’ttc^i* 

1 ‘/fF tc^^irTTt^n, ‘f^^i'’ I >, ‘■2f^fnf^’ 

< ■^\‘!\ry^ ib'55 ), ^ ii^^o ) I 

n^IW <I5srr<T ^ ''\J\ 'Siiz I -^crfp^ G ^fwi ‘^^S^Sf?-.*!' 

( c^iRTft, ibv ) I 

>ffiTf^^ WiTTc^ c^!? I ta 'ii’rr':^! 

(?Tf^r^ f3^i ^<ii i f^7ii 1 

ib‘^5 ’jgf’p^pi 

I -iicxj; <tt*{nifs!?f- ^vnifTf f^l 1 ^itfK- 

c^fwi c^n:*ii 'iw'i 

i cw, Ji'-»rri cAr.-^ 

vi^tfit^ ^i\wi{-f\t I irr>iT*i c?r ^R-rsi 3pf& 1 

fwr^is?:^i ‘c'^rfelR^®i’ '9 hf-t'lj i 

CW'ff^f%^:®l >i'’ni ^^<l’ 'AV 

tatiiRTR ^f^rf-ns i av 

c?t^ wftn^’TWR I ib'^^ >{°«m 

A^ f-n:^P('R 2^*pr 

C5T^ I 

(2f; 2f: iboe »p^) f%irfi(?{^t^ 'S 2 m 

R-f wi '9 I f%®ts[ Trw 2(?nRR ^:*fT ^:i«rcTf?fT, ‘sff^jgfii’ 
(wjl, ib'o® ) I ’t^iR w f?c?i srKfw 
f^®t^rmr55ri hf*r^ 1 ^tc^t^srlR ^ic*fj 

‘(PTO ^’ (^8 ) I 2ft^^ 



iib- 




fw^ to •^T?:^1wl ^t«?i c^t?i “jf^” I 

>f^fi •5^;Ilf■rF^l®l wt»to '.t-b-'vs 

'?pprf-ri: I totro ^^’rtfsr 

^t?i fi^'tcsri Tl^^nf^T ntot^ ^m\ ^1ir jti i 
ijt^l "oto ^ >f’rt?r ’®rtot’*r 

hf*flj I ntotri 

^? 7 , i tosifr *ftft, 

nr^, ‘^vi i 

^''W^ 9 “itflirf^^tiJT to^ 

^T^-ll^, ^toTs*i I 

f^to ‘^r-ri’ ( ib-b-b ), ^i:’rt*it«fJt^^ 

‘^^^t?^#rt’ (c>i, ), 

ib-irb- ') '-9 ‘iJ’f’ ( C’R^ ), 

((TRRt^t, at^^-r 5 ?g ?tar?[ 

i»rb-5 ) I 

ntTHtotsi to^ >21^13to ^Ws ^5^ ^^^1 c^We 
^5-sf nfto^ ^wt^'Ti, 

^tont^fTt^ f%to { c5p3Rrrft, ), ^^nattorNf ^- 

c^^fr f^to ( ^t’!>&, ibir® cw ^ft^trrto) 

‘^11511^ nf[^1’ ( CT, iblrb- ) ^8 ‘^U^Tt^-totSf’ ( 
ib-irb-') I c^t^s^i c^tRl ’q^irt?r^ (7^ i 

CTO f-pRf^ *rrft^ i ^ 5 , ) I 

5[^rt!( «r^to '« "ffwi f%^ ^f^^t°*r 
'« i «f«rcsrf^ 

I ThT’fUr »ft«f1ir*i 

TOt'sto h 1 %^ I cw, c’fto' (ib-b'b ) I 

^1m c^tRi c?ptRi TO1 Ttof^*r?r *n:^ i 

CTO, ‘kto Ti \-to! (‘^to, ) 1 



-9 9 *ff^ iis 

gjrnRf^t^ c^tcsn c^^ri 2f^ 

I cw, ‘fr^’rr 

( c’T^ *}t?rt^tf^ ) I 

c^Ttfif^sr 5ns?€t^ “*ir‘rs(i ib-^b 

«;8t?r^?r c’f-^Rrl’f^ *T’^«nB i 

5i?:-»rrnt«nni i nf^ W’r® ‘¥t?T’(’r' i ) 

".'^rfif^^'R mw ’f? I 

nfir^T5 ?i^tf-R' C5fi; i 

^':?f*r^T-5rT. 'rT'Rt?:^' ( 

^.b-b-'t ) I 9 i 

f*f7:"^RRRi fwRr?RfF4i ^n^ft’^r^iTR i RRi 

i^r f-r'r?TKf'5rt'^9 f^^rsrt'R'r^^ c^'t^ i >ii? 

5!Rfw-n3isf%^t^l ) nfwfFi^ 

2f^r-ri c5T^ I 


^iV >i‘^Rncii ^56tm m'm ntsiii ill I 

cwRt c^rwi s ^r^p-oT^^fncii i 

'iJ^-R ( ni 2f: ^tr, ib-lb ), ‘(71-R2f^r-f’ 

( 5it src^^, ibsir) ±rff^ -s\u^ OTPS 
C^tRl Rt 1 CTtCSd C^tR1 ’T’^wncil 

f^isRtTi^rrFrt sr^f^ cfPs i r^r, ‘>r^2ffrn’ ( 2f; 2i: 

R, ilrlo ), ‘F5!« >RtFR’ ( '2fs '2J2 R5R1H«I, '2rf1% I 

F«(T^«t-il’ ( 2f; 2f; ^b-JS ) hsstf^'^ Spgt^tff 

« Jrrs#?-n35 (f^9 11 

8 fOR ^’T 'SS'd <5? ) 8fR1 ’Tt?, f^*l’ ■il^ JTW ^ 





I ‘m^’ ( sfs ^t?ri>, 

iJb-i j Fr?i ^t^r c^tcJTtfk^ c«r%if nt^Tii 

'm ^\ I >i*T|Tfn:3i 

'sr^tf-ns; c.^\^ \ 

jf-sTt? wtf^^ c^rf%f^^i[, ^Hf^istii e 

’itfNf^^l^ cn^ I 

■s sft'^fsi^ ^^sri I >i“Tf? 2f^rf^ 

‘f^1 f^^®1’ ( 'SI'N I, 

f^l ^NW9 <t f%^ei’ ( hn, 

^C5lCW ; f^ 1 C^W« ^1 

>111^^ 8^1 's “T5t^ 

^■55llf& I -^l‘}\'\^J^W 

^'^i{\ <il^ ■sr^f*!^ C^t^ I 'A^ “3(^trQ<I 

^VX ( ’Tt^I ) tout’ll I 

1w^ ^rX:m 

I (M^sri (T^cm i cw, 

.f^ 3i^:«jr ^t 

^ ^f^1 ^t'fT ^T1 1 AWtW*^ 

m. I 

’s^^rc^ ■^^iff^«l i 'ii^ ?rt? (Tit ^i^ 



m ^nir^ i 2fTff^«i to, 

v^)^ w-Q ^n nfk^^sr ^?1 i 

?rtii ^ I ^zm ^itri (pir 

cf^ c^ (7f^ ±fTfi%'i I 

fetM ^zm i8,ooooo get 1 ^f^^fej 

^trert^rifT '« w.v, \^z'^ 'silc^t 

■s 2ft^ <«flw I” 

'^ftfetf^R f?iw ^t?r?(r5m >i"Tl»r 2f^tTO nts^l >ira i 
'^ir '2t>}C5f Jttr^i^ isc-f «t5 5:t^rr*t^ ‘f^-v 

>tt^ 1 '9 ?npf% f^z^^ 

I 1 ^^i>riir':^-f 'Sfl’tf^^- 

%-z^Q ^i>T I >ttrei^ ^r 

^iVw'i ““tiflf<t^ ^z^'^ >t“r?Fn fTO*t’' 

i^'PI ^'^i ma 1 'Sftf'tH^t^t fTO^- CTO<Rt c^iwl 

C^i'vf^ *r 9 1 nTf^fnisrsT fTO^ cv X 

'55'«f^c^ ntsTi ^t^, fro T5i>i"^ef I ^1? 'itf>t):5f 

i5ij'5j >tit^ c*!^ c-f*f 

*f\m< cf^rm” i 

n^rt’ff^'SBr^, 'Sttf'rf^^r^?, -tfft^fwi -^i 
1w^ ^Iwt55ti ^^c=ri C5t^ i 

f^RW c^^tc^n c^twi ^t^l cT-r ±r\m i 

c^, iirn '^^1 ■s^^rr-f^’ 

^tc^rtMtfS I ^W‘f-rf^, %*r^: 

^<z% ■^rtJi^rtwi ^nf^^fiTs I 

vn^ nfiPTfi ^ 3tt!:^ ’fit’ff^l 

^ c^t^ 1 2t>n:?f %l\r:m cst^i 

^^If^fbcarlit'cv 'snptfn^ f%*^^ ^ w •« 



fwtsr 


I c^r:^ 

T^%3 ^ I ^ wt5i >r3j2fft7:n f:^??n c^i 

nfipFhi c^ i 

'5:f^f-r5 ^ C^1 c^twi 'srtTi^tF^'i 

?f?if’r^ I cw, ( ib-i^) ^t^rtTff^^ 

I c’i'hsr, c2(\Bt^i ^s n^n^rii 

I i8^ ffc-wcT-?? 

''?pptf*re ‘fwf5t<Tt^#t’ ?wtf5 i 

“rrfl<Trwl r 1 

fstTf-f-^T— 

“fsi“.’5ft>i2tttf:>ni ’sj'srNf^f 

c^?! I'^ri 1w^ c’l 
f^:'rr>r2(’!rr>p^j =^1 #iwi^®t ^'\ i cj\ 

yj^ cff^r?:^ mt^sr c^ 

^ w^m m^- 

^1^1n .t^tS f?^T C^ 

'Sf’rti’T^ ^t?f®f'9 ^:5in «w^t^ ntto f2f1\ 
nfQ'® ^ nfw ^liri 1^nT>f 

fw^ ®ts( ^^^ng i” 

fwi, y[Mf¥^ w^f5 5r^ 

1 TOtafl wsi^ I 
>2ft^T ^ cmiin ^tc^it^sn 

ntsTi >rf? 5^11 C3f ^srtr^^fwt^ a 

fw*rtB <ft^rtTtf^^^«tc^ er^tfn^ 

5TC5f f^m^ ^’jrjtf^'Q c^fm. i 




TsTf? ( 'Sil 'Sr* 1%W^, ib-S*^ ) '9 ^t5U { fif? 

±f: ^iT, ib-tfs) ’fr35^ a viiw nw ’rt'8?i ?itii, ^t'c^ 

f^S(2f5T^ 1 ^ 

R^ I c^^R, >rt?R^ ^tf^r«r 

‘^fi^fwi’ <i^iRTf5 1 ^r,-^ ^‘t'hr f^®t^t?:^5?'l 
if I c’f^9 c^f%rwf?;’t^ ^WT 

?>mT.^ I ^i i 

^i[f%°*r ^i«fT«'l^’r >r4jsf#)n 

R^tf? sr^tf'ns c5t^ I i s^i of, 

ib-'fo ) ^>91 5 r.^ 5 '«?l, 

5^?rRRf^^t^ i” T^^tif^rs' 

f^®Rt?:^TRl 2(^f-t^ I ^?:?'‘n ^WT >i^w.Ttni 2{t?--'^ 

^5TtC«Tr5i|'| Rfi Rr^IW I Rf*(Rt°*r ^^ifR ^' 5 ^ f^'aRt-f I 

wt^1 CRtRI C^if1 ^ifl C&^fifRTt^ I 

Rf^Rt^'^f f^WRTfRt^ilW ^Irr^^r^HR f^<IR I ^r.^ *|lft<f^®ftR ^ 

^. ■9 ^1 fifOf '-^I’ftR Rt^tWl Rf ; ^^t?t Rl?:?ft55fi ^-^II 

^m.'^ ’i3f R?:^ I c>^^if, 

ibto ), f?f^j?.^il-^ ( \rV ^if. ib-to '), ( ^sc^t ^iT. 

ib"lo ) ^^Jtftf i RlTRt5irfs1% Rf^Rf°-r? Rf% 

R^< 1 1WR nfURR RWtr^> «fR'tf^I7 

c^X^\ i o^sf, ^b-4i 

tr^ ^■\i' R7:T1R 

RtfRt^iTTf^ I 

irl ; RT» (TTRSfRt':-! 

f^Rf^^w ^.R cn^ I a on 

IF^fRRif R?»fTtR«aR Wtf^ 5T°TfTf ( 2f! «fS (?T7:^r<i. 

ib-<! • ) fifWR fw^ RtfRtWt 

5nR I 





sni I ^ifj?iii«i ^rfw =5:^ 

VA y^ =fT-^Jt^ nf^i^f^r -^itc^rr^j 1 %w^ c^ c^f^^fl 

-^'^\ 5?:^irv^, "5^ C‘‘mt''':‘‘r . ^ 

>f 5 -^ c^«ri (Tfs'^n 

^^ 1” n^ 'W 

iiR wfPrA I c4c^ 

t\^\ ^r:^\ f%^- 

OTtf^r® 1 2j«rt5( ^f&, 

^»ft<fwk, C^Ttf^f^^f^ -‘(tfl'^r^^'K fwi^ ’rt'Q?! 

1 (?m, "5!^ ( -^1 ^.5t5t^®i, ). 5^fr {\r^ •^5r^«i, 

>f?15T I ^T.-^ C.Vi\r[ ^9 

-aU I nfs^ ^*\-\% ntc^ m f% 

(.^*\ ^t?:w, c^^]m srt f% 

V ^fe^iiT c^ 

c^'^rtwT^ Tift c^n ^df^-^, crW^iTtwi 
tX® nf%¥i <^1^1 

^itn ^ *r^ 

^fk^ I 5rl f% F ^ r 

^tc^rt 5 ^ nr<s^'*rr^ ^®i 

fFC^^, 

."''jWti? 

^5finii ^d I ^ ^ #?l to (31^1 

cff^nrr^ i ^f? ’®rtir 'Q> 

^ elf's ^t^l ^ ^?l ff^i ’ff^ 





Ft1%f?c^ ^rf^ I 

^tut m c^t^ ^c«i ^'t^i 

.'^Tx ^tf’rai ^d i 

f^;^sW^:5rt^l i ^t^^tsf5T'< i 

^1 ^ I ^u^iicif n^ti fV ^r ctW^^ w .^ c^’i^ ^t^jft'i 
z^h I ^r >T7:^8 ^c’fH i 

^wisf?[8 fiT?-^ I '2f>]f:5? 

^izm ^^z*\ 5j'R Trf%^’r^ 

’m” ^^iTtfS ^’i?:^t’tT 1 ^^riw c'&‘f%5rt¥ ^^,z% 

I 

^s^t^srf^ ^ nfl‘rf% i ^\z!^^ 

1 

ntoH c^;rf%f^®isf >f"»rj| 

'i^t C2£f%<r (TT ’tHTll ^\'Q '«(>i"t;fc} I 

CTO, >'^z*\ ■3^5r^ti*i ^if^zn m, 

rf Wt ^t^f^srff5 1 

jpTi^t^ -[ffr<i 'Q •sftf'ffwtsr -tft^f^j^ 

.2r^f%i c^R, (>''c*f b^ti^r, 

i^'llr ), ( io^ RW?, i^b-i ) ^^Ttff I 

TO1 c^twi c^tRi »rr^c5i8 f^fs(- 

'2t^ ^ ^’Tt?nof sfTtf^r^ sti fs{ i 

Fhf 

Fin c^ ^rnf-ns nfint^ ?{t? fcr brwrf^^ 

<±m ^ w.^'irsi^ nt'«Ft TtF 5(11 ^9rr^f- 

c^Vf^’f2» «tFtfw ‘snrT’ff^’ *ffw’ (i^‘'i^), 






^^^1 

<y'\ro), 5ITI^R^^^’^^ C^r^ '2f¥Tf*r^ ‘TW^’ 

(ib'b-o) i^-^jiftf Hf^ nii-nfii^ c^ 
nw ^tra ^ftf f%SSti^-f^W^ CW\U{\ Ci^ I ^ 

(ilr«ij), Ff^l C«ir^ ‘^?:srt’^'^r“ (ilrbo) 

‘^®^’ (ib-^^), c^RT^p 

(>b-5s^) <T^rftf '?f^-f^ 

wi ^ ^111 

nf3i?Ft^ (i>iro) nt'Q?! Till i(R 

'2f^tf-r^ c^s^ c<z^ I 

^r F-f^i jfRt? ''^ ^^jtR w0 wrf^ns c^t^ i 

wi sfl I ^?R|53^ 

n?t<fwR '« ^rtf‘rf^»R ■'^nRtf? i ^rr^ir^i 

hsstfsR^ ^m\ mu spfB i 

^Tf%5iR uw\ CW ^tf-Ta 
nf^^i I nfn^fS s\m i^b-i uzm -^UU i 

Tr^'Sjyig c^u I c^rf^fwtsr, 

^8 -ftfr^f^i? v£|^* ^l^p\ Q ^fwl ?I-5i{tf¥ 

csf^ns 1 c^sri c^Ri ^^sri c^f i ^ 

^r-r^i, Ufm »!’trh( fwR-lw^ 

nf^-tic I '« nfwi ^\ ^rt<f7R 

smh ^ c^^ptRi ^t^rfw-’n:ii m 
>it^ ^\ I nfir^ fwt^-fw^ w 

, >^b-i jftRir c’lH WstjU ‘Wrf*r« ‘f^siRq-^w’ 
1 f^tR ^1*51^ <4^“^ '^U:^ 

« afs(5f ‘srtfjRF Jfiismjfgj^’ I 

‘FW «Tt»f’ (^Fi, ) amf^ ^ I FW aRFtc-m c^ jRssr jjt<jji nr«??i 

’^15. kaWsD C^t=l i^»t^ aw C5?t I 



wi\ ^fki:n i i^b-^ yrrc^^ Jit.^pi^ 

OT i i^®b- >rn:^ w\%^ >f-'<aH 

‘f^f^-?jt^:ft’ ^9|Tl fTf 

53'^f*i^ ^i^Kn’SFt 

R^>Jtfr I ¥f^TiS?7^ cmr.'^'<[ 

'Q ^P\ <T7:to I 1 

f^^f*fiT J— 


±(«(R 

rR c.^r*n 

ci^^ir2>f^ cw ^ >rl%^c? •■'itr^i; 
w.^ sr.*! 

’RI, 

bRJS^’ ^t?:^' CTTR ! 

'■8 ^^.?(7r;5 ^'\V, 

C'lt’tT Tr>f ?*‘fr, 

^■«i ^r?n, cwjtf^f^? ! 

>rf5ft^ TT^ 
iiR ?JT% 

trf^ ^ 51^. I 

T1 "SIR ^ =n ^TtlR^^ I 

«R, '2iT% ^1, 

'sjRtR^ 

•saf '9 OT, 

5^1 ^ sri ^tR, 
fir^ v£i ^«rt«ft?ii ^ ^1 





>^b- 

^5:1^ n^ i 

^’f5 m ^t’R ^Df, 

* * * 

5®, 

^1 ^ ! 

^t^i’ttii c’ft^tR^ nf^^Ti I cw. 

^t'^ nR *f^*F?f, 

^^«t‘*f-'sit’«n T'&CST ! 

^Cr ^\n, 

Tl^t^ ! 

iPKT ■« 'ii^ I (?i^»T, 

c^ c?-f f^Tifr ^t^i, 

^*(1 nt^JT ^ sn! 

(71 c?c«m 
W5 

511^ '®«n ^5^ iTl! 



'9 nfwi; q 

f^RW ^^niwfS 53‘^ ^r^ifs?! i 

(T^tTi^ri c^^l fw% Ti^^rlir 5ftf 

^n?r ?F^ I CTO, 5r?Ftf%^ ‘w’ 

2fwf^ 1 ^fV^t"*r sm^ '9 1 >rfc5r>j 

^f*m >5“‘^rt^ ’y,^ c^ TOtf5 ?f^'rf^ 'Xi^ mr:^ ^i’ ^r^9f!:Tr^T i 
^5,>T^?r?r 9 ^»r >T’’rri^ ^rr^iT^'^fc^ -wrf^ ““^f^fl’’ 

ii^fS 2f^^ I ■-rr'fhi 5fW9 

sfi'r ’jnri 

f^rcTRm i5b:» ■) 'S,t ■6^'95t ( T’rri, 

i5ir5 ) >r?p:^ 'in vp^T^- i 

fT.T^% fwtiT f^?n:^: -r^ 5^9 ?it 

fwi^i^ tr.il \ c-i^’rw! '^wra r.F^ri ’ihi 1 cto, “5ffff?f^sit^” 'Sit 
r-:c?iRr5iH to < '^^ >T^-»fj|, 1 

■si^j^rTO c^li TO I “ft'Tl^f^'SR ^rr.cit^srR 1 

i?-r >}’«rri c^rc^ ^^r'^'Rt^^'■^^■■5r/;^ ^■ 5 " 'X)p 

2f>i^ I ^rK e TfrPT5?i I ^ni’rra 

■5iwr.^5^ C^ll I CW. Colloidal—-fR'-'!rf>|^ ; Salts of 

lime- W I 

9fr% 9 pT?m¥ 9iR«ii ^i‘ nfu^ra 

I ^ -xiR'T n^f^/:^- c^->\\ \ 

nf^M nr 9^1 r.?r?f 9^rwi Tto^ wfr/TftwR 1 
2RC5F ( 's? T’m, ".5b-t ) sfnif&^TORM i 

^nr^ 'sitRr^T ?>R[9 -s{'\ifi{^ ^rsrfjin* 
t^ftnni} TO'JF >n:FeH 1 'Xi^ ntfTO nnn^ ■^itRlssri 

i5b-lr yptCcf^ «;?, b-5[ Q i«5I >[’.^71 ^RlCn 1 

^f®rRnf-^nfr'9 niTO nt9?l i 'Xi?r fw*in- 

^nronr, nrro 9 ^rrflnr 

«^«fjt*f^ ^ ^rf%TO I srnff8n csfitr^- 

I sRjt^ 2f«rrsr 

'9 tH ^RRTi siTO st^ft^r nWi ■^TiRtf^ I ^^5^9 



I Wf^ fwt5(-2iw?l 

sni I 

Ft^l Sf^rff-ns (ib-Vr^ ) 

m\T^ I 

‘iimn fl’fttj ^s nfwi^i w:^ 

c^5f ^fsrwi ^tts 

I 





v^nn ^mQ ^wrrf^^ 

*rii>f'3Fr^ w.^^ 

^’if^j >ft^(fe-^^2i c^Pt-rm ^t-f Tm i 

‘«9fT:5!fnf»n‘R nii’ { ib-s* i, 

>!r4fe-’f7;X'i 5^'"^! i 


niF#t m ( ib'to ) sjjfcffif^fsf 

<5^Trfff sr^FTr-'f^ c?t^ I i 

^1 m\ ^ 'A^<\ I 2f>r?:?f ^c^’r?:?it’tT, Tmv^: 

mTi ( ^5‘, ib-n \ ‘w=!^’ {ib-n ), ‘dn^’ 

< fsw^, ibn ), ‘‘Tfl^t^’ (^r^ffift, ) ?^Ttr?i 
■sitc^rr^ f\m -^t^f^, '« fei i 

nf%^fsF5 ^ I ±ftf‘fr^®rsr 

s ^sft^twi ff^r-ns c^:\^ i tfyp;?? 

ib«^ ’i'efiTP^ ^Tf^ 2f^f-re ‘^m'f’ff^’ srhi 

Tf!I I 

^ Ft^i -r^rfh? wt^*f ^’f5 

^IPlfW-’m ‘>i^^^ft ( iW» ) « ( ib4o ) I 

^ n?t<f^tiT fm^ 'Wtf^ i 

^f^-»( *nst% '2f«r3f ’(f^f 

(), ‘^^fwi 'sr^fn^i nf^’ (ib44) 'Q 
( iba-^) fww^ri5^ri nt^^i Tfif I 
h®tf^ 'sm ^ni I ^ nfiprtif cifjtf%1^®t^, sriRf^t^r ^ 
nift<RwR Rwp TOtf? ^rnRrs c^t^ i cnh ^•s^m 

*rf3r^ '2f?FtRr® '« 'spp^< R^Wc^rtHi i 



'sit '^^ff-rs 2fTf‘ff^®sR n#!’ i 

•rinf^R w^ R'nRt^j wr 

5r cTf'<! I ^Ri 

I nfii^i? ^Ft<r^R f^tf«f;T 

‘^ri^rw’ ^3?’ ( ) I 

^oiR I fHmu ^^5^Rsf^ 

■51 iT"? I w\-5\ 1 ■^‘fr^r 

.iir nfii^-R -i'RfSe c*if I ^^\ 

^i>si TO I wi, ‘^fi^fwr ( ), ‘^Ti^fif<5i|’ 

( >o T-»fn, i>'»s I I r.TOfe^ f^^RRR[? ^1 \ 

R^K m\f*{'-f-\ nfii^rR ‘2ftff^^ 

f-lRR-RR £itf‘ffwR fro^ ^5511 2r^tf*f^ Ci'-R ! ■«'RR ^t^'l^i. 
wn RtC^^R -ilT. ^RR £f*nsT3pf& i 

^\V ^T5^U ‘frRsrf ( -R ). RR^f^Crif 

( '5^tr*‘R, *1^- ) vfl^' ‘^RR3}^' < rH *\^- ) I 

R'-t' >i*RfR^ 2fRff-RtR ( ) 

i-? 1- 1R®t'*lf>ffi'RRR t ) ^i:;s[TTWR fkm^- ?W1 
{-r^^ 1^ 

^f^TOR R^R^’^i-' i t '■‘3 R^2i'^’ [ '.irJsij ) 

) 

ifR^ ^’f& nf^i 1 

“li-i ^i?|i-§t ^ 3 ;, 3it- ^’raiR 

f?R^^ ^ ^|% ^t^jR IWfT^ 

T^am^ 2|Rhf ^RP® i TO 

a Oft ^ I" 


5 ;TjSif!I?F-'nii ( i5t 7I';>^?*;—ar,Sf»JTi*J T.*«?';>ftcf?:'. <55 sss-i 

><ii I 

« ai^^-Jisfs—«9 <i<( ) <:}; I 





vwf5 f^*f ;— 

sr^fS^ v|t7;?i^ nfi^i 

i • ■ • • sThfr^r 

'■‘[t^t^’ft':^ f% -ifm 

fFr^^sr, ^t5He f?^ ^i r’ 

f^r»gnns^Pi'^ fwWc?^t5S(1 
5:!^f.rr-^ ?^‘3 taff^^-r *3 -^hi w-f?:^F ^t^rif-r?: 

br^rfaf^' ^ii i -s;^ 

^':^’p:^r’tT, ‘>p^pH‘t^5* < ‘“^ff^PTr < i, 

( iirSse \ ‘f?T^f{f<p' ( ilr'ilr \ ‘RW' ( i ^ ', ‘5ltf>l^ 

( 'l. ‘»ff?TT^^^’ (' '). ‘^fJfT’?' r ). 

( i51ro \ ‘yf^iF-fl’ ( iJtri \ ‘^If^' t '.51ri ). '5^;’ 

( i5ir> ■) ^Tirf^ I ^flf^ri" *tfwt s'T^r'T cff >:^ T*fri 

f:^f/:irTf&':Tr f^-far f¥iw c^t^^rl 

2'^ car^ I 

^aff^--*{ F-p;<p -S^^ff-rs ^fei'is?;^Rr ajw 

^<r C’fsT ‘srrarfT'?!’--^ T 11 

^’TT «rfari-^]??r fwrarfJI^r^sri f^f^»ri7T ?fTff*tlE far 1 Tf ^-frg'l 
{if®rrjRr f%f%i twin nfwi? ■^pi^rrsari c.^ \ 

®.“a{i-!p:?nr brf-rgi, -w.^ s ffwi %w i '.^b-o jf-rr^r^r 

^5l^«i c«nr^ ‘Y*rprf^’ arr^j^F 

^ fri’ff?! « ffwi f^»npF •«r¥t3r 

Tsarts^^rhr ’rn? a^i i 'X,^ ^r^pur 

^:^^CTf’fT, i^iri 3TfOT 9 ^ >r’’rTnr spyffe 
^f4y.t>r’ ?mf51 c?i’>nF >r^: 5rf#r=f5 cwtY^^n i 

'X’ftw c?\^r^ citfm 1 





i'SS 

«t?:’t (i -sftfriT ^ ^ =n 

^'i:<T *ffi5 •®rc’f 5‘?:^rc^ i caf^fwtcn^ 

ifr^ftf^ fiN nRM CM^ I >[5ft^ ?r^{%5T f%sn ^Rl 

Tf^ ai I W -9 ^ ‘>TWf’ Rt^Rt^STl 

’i",'»rjt?5i:^r':^' i ^ i^cii 

5^f^t;R^ CJ-Rk^T^ 2f1^ c^c^fjR^ w^f??r i 

'5R?:’R ^«fT c<p;^ 

I sTtfi-TiJ 2iRR '^|r 

cw^ri I ^fwi f^nw c^t?:sn c'^PtRl ■-‘rtfkr 
’fR5’i I '^1? '?f>f':^ Pfr-fwk^ ^r^nRt’tj, 

R5ff{(^ei >f.«rTi C'k^ 

-tf^ 'S ’jjf^rtr? c«rc^ '*3 2mt«i ■sf^ri-'’ 

<P?R75 f.'5?:^^§rs(, ^fwi >rr ■^Rl ’TR, RR^ RtJI’tt 

Rfc^^ll ^r I Rti:^tR 2f^Ri -Itc^ W? 

nfTO >rf^ I f^-% --pF, fR Tl^T '« 5^>f 

I ^fwl C^^RTI C^'tRl SRRi 

I ^i’trR 2r^f-r« ‘^^- 

<iw^' RRr.^^'Q R% R’v-r ^5^ ^R-i ! (R5 r :-- 

“■>^5^ ^Rfu^ ;?) I 

^*m *ix#9 ^r^% m ^fwi 

%t*T ; (RI; ftpTf^^ ??|f ; 

(7T^- RTfl%^ ^RiTt 

>T*^t?=l ; C»ft R^«fT CF^l f^^Ti 

C3[^WrRl ; (R^ si^npiTf^-^ (TO Tf^ 

c^Ttf^f^R f^m^ 2Rf sfir ^Tv 5n?rt® i viif' 

2RC9f ItoR^R ‘R^ RWr»f (Rh^T^sT’ ( 

), vHTx ‘sr^SltiT 5TOi' ( ) I 





) nfir^ 'srif*!- 

•« cwTtf%f^^ w wtf%^ I 

■s\^^ i^b-i ) ^8 

< ^U, i^b'i ) I ^CSf-^ 2j^ ^TlTf^ 

sni 

fWMc'f '2i'^i5tfir« nfeti 

f^^t!r?rf55ft s ’?t^ c^ I 2f>fC9f ^c^’icWT, ‘R=^ 

-f^ ). 1 f^^Ttf^r ! 

-rfft 

-t'^ ) ^'^\- 

f^fsr f^5lTI?F tiW I 'ii^ 'Saw.^ 

S^i3’|!:>U’tT 'w^-^' ^ ‘f^wfii 8 f^*ii’ ( 

^^w. -b-ii --[^ ) ^T Q (' ■$11^15, ib-i*) 

^<?fnr*r srn'ri t ^5^rrf6?r fwt^ ■'S »fr.*{4 

'^.T:blu i ‘■i c5-['^ FfiiC^ -siJf-s 

Tf\H'V^ 1 'Q<l-Wr^ ‘Physics aiul 

Politics i(ri|4'?«t 

4i:4l%C5?ir Physics and Piety 4i ■s?'5f4®(s[ 9 *f'4 | 

f^^T'TT nftnr^ii '9 f^st^ 

^':5Tt5in 4-?fi I wJ 2fwf6^ ^ CPt^ -9 
^rc^rr i ‘f^^t^T 9 

I ?IWf5 C^t^! ^f: 

>FT4tc?f4 «f^r^ >rf^-^’ 515 1 

fwt'f^'l 51’^tffi: ‘^^’( ; nfii4tii'2ftfr«4 

R»1wn f^f^ f?^ fef Wff^ 5?:?ifV9i I 

5fa^*i'^N ^v *ffa}41-2l?^':“f^ 

^cTOr?f 3p:<fj^ ^»ng i ’*itf4*Ft^r e f^cs^r?! 

^5f5fl% >TlfY!:^j 'if®pT f4^ c^t^'mi 

;5t?i'6 cip:?? I c^t^'tt? ^4t•^"r fk-m ^:— 



5^T« ?'?^?r':T^, '5f«f^ ^fwi ?wi ^1 

>(ni sTl I ^R^l r.=:i5i, ih, Tf^Tf 

n?t< *5i^t^s[ ^i%r4f¥, f?f >RFW 

f^SIR I 2{«j1^ 

■srt^TWl?! fTO I ■sif^ 

•>iTl C^riT ^ST fTW<l 

■siprffji^’f^ "ii^Pl i" 


^■x[WM 5ft^Frr-rs hisrw^ <2j^^ cm^ 

•J^'^f^mni I -^BSTllsf?! I ^‘f Ff^l 

I CW, ‘51W '8 8< ^r.s ‘-^f^- 

'^ife ‘cnt^ c^"^ 8 c>iV<i ■^’, ‘>f^:?- 

'8 'ii^N ‘2irf!^ I c-R:^t^ 

’iF*(t?3f^'’?[ 'iicf?? '«-f^t^ I ^1“ '2(jf?:9f ^i^?rfrf’tT, '4^5 

2!“jrff-r« 2i^t^’ 8 si '<rc'^}^ "*p;m\x 9 -zi^' 1 

(*m\W «[5T^f5’<5 1 

c^*n I 

stw nt9iri c^ ‘w^l’ ( ) 

I hf*i^j nTft< 9 1 

^5Kl 9 5!tf^f%r^ ^57 

^ffk^ I ^ nttcw '®if«f^s«r cm^ wrT^ 

t-i^ft^r ^JTJfTt’ft^oln I ^f^Fr>fTf ^5 wrr^ hf^^j, f%f^ 

>T^5TtaF HI w:^ flCH zV toh i 'At sj^c^r 

^?RtH ( >^b-b->^b-^ ') 2j^f^ 'W^l 

C¥H f ^>mRf^H fHHW smf^ I 

Si^ HnWH iH ( i^VrVi^blr ) 4p^f%^ 

viiTf's ‘f»{f»nf t% *tc^ V’ 1 

WThi Thr HI I 



’TT^ffw-nU '8 


‘H^t'-S T5 f T^w:^ 1 i^trir-i:tb-5') ^2f^Tf*f^' I 

^ Q ^^ipl I 

crr^’f^^it’f T5?;|tnt*fTt^ i srtr^rf^®-^ 

w.m 1 i»s-i5?o i 

‘^t^^sT Q ) 2i^tf*R 

^s^fTfft^nTOT (s\n\ 8 

*w?itf^f^]wr I 2’:^':vit^ 

‘Origin of species’ sftW ^ C?[^t I 'st^M 8 

^r n^l U I '2j^?}tfS I f^--% 

2ff^ r,^% c^jg r.?8<ii^ 'Si^ 5^1 i'?;TT?:tF i 

3fc^tf^®rt-JT ^f8^1 r.-yfri FfT'l^itfFej 

^r;^lt*T[^(Tt^ Wffw^ 'sTTf?' < >5>r;? ) \ 

2fT-i Jf-’inn 5 i^^t ^^11 “fwfsT ^tii':Tfgfe 2f«(rJi' c^t?:*( 

2i^T^' f<Twi'sr-rT'??:^ ^f^rir! •2WF»n5 ^f^r?:^ f*r?ri' C5l'|^'^ 

l” -f.V nfwr^ a Jp-Jf!! ^f8!I| 

>in, •jfpg s wrrw^ s;t^! •si’f^r’i^ ns'i’t 

r.^T':^!'! -^iix^r^ifi csir I 

V3:5!9 { ib-\r> ) nTft< 9 

sn^ii cif^ I c’sjsfsr, ‘^T^Jf^^ ( sr':’r’f?r, iwr>, ), 

■7^^ ’5(f%S(tf*^'r ( ^ZW<i, ib'b> ) I 

(?rft2f^a 'Q 

^1T?T 8i^rf-r® I '^t ^56t?:5r^ 

<r.?r ^ sm 2f^PTf-n$ i f^urw^i 

f?rr»« 'Xi? ’ifitThi r.««n:??l’ nt'^Ti c-st^ i 

’Tx’fn 

‘»?^rj’ ?Kf^ ^’pfS ■sf’fi I 

2ft5T « nt^t^ ^ 

-m I ^’IB 2m» ^?:«ftwr?r 

f^i(’ (3rr^, i^55» j ■« ‘f^T#5iTr?’ 





iMb- 

'9 ^fwtcinr ^c^rtwi- 

’f^r^ I JT^^r^fT '9 

I cmz^^ csrrfsr^ nfro nte^it 

I ^fwl 5^^T«t?r?rj nte^l c^ i 

n1^T#i(’ ( vN, 

i?,si) I fera 9 

tfm’ ( ait^e], i5 5o ) di^t, '21^1^5^ ‘^^5 nft^^ ( ^f%^. 

) I fwtRi f^r^ fjRc?i f^r^n -sr^Ff^^ ^K^rt^sn 

c^tt^i '2i'^tr-re 1 
Tir*m '2f?Ftf-re ••^cwf& TWti{TC^5^n 

I 'iic^pf ( ib'5<^ ), ‘^r?T 

’tf^Tf'f^’ ( i^'^b j, >l"^tr*f^ ‘2fFf^’ ( i^b’l >, 

( i^bb ), ) ^^-jtfF I 


f^iT-*if^^<i -si^t-r ^r.?t ^ mi i 2f^l%^ fi 

'WW 9 ‘n^f f^ii^- 

fC5( c^i '^u I 

‘f^:^c^^?!’ i ibiso), ‘f?r®ti(^’ (^ i^^^b ), ‘f^H-f^^T-*^’ 

( i^bo ), ‘f^®^S(-Jr«fcl’ ( i^bO ) 9 ‘Tlf^3J fiTMtiR-lf^®l' ( i^bs ) i 

'2ft^T 9 nw^, ^ clfc-ra hwifq^ ^ 9 
f%f^ >rf53i fwtsf-?*f«i 'Si^m 2{*fti( ! 'S,t 

mm ^1 

“.CTt'TfiT %st5(-if^'«l SITC3I 

'i)^v ’^^rtvst? 9 ^»W!F irf^ 9 


« iF ^t’f. >F ’Ts^tn, I 




>rr5ifw-n35 '9 i is 

f^®t=f*ftT ThfW^ 

I (?f^ Tm f¥n¥ ti 

5tr« f^irtf? 

1. 

(7f^ -rt'? JT’^T r^f’f^ I Tf?ri 

r.^t*f c>r^ >i^ 


^if I Tt-ETf^ f^ssfin:^ ^fi»f, ?rf% s "itft^fwfsi. 

c^f^%sk ^>rf«w Q nifKr^^r*! f^-fi^r- nfii^f^i 

■5ftc5!twtii':5ira hf-tlr, ^’iK»i 
f^c*m i(^7i •5it'?riT^in afi ?f'w ^fvf 

c^% CTr'sTTi ^UF.^ I ffffrw ^':i?f^?:>[t’fr. 

i^b-s y[\r:^-^ ^tfl^ ^'•>fTl CA^.^ *(["<»rTtfi-.^t^^ l^f4tf‘‘[‘5 
’33:^’ft«fTtc^ ‘^i%irff^*i sjferr -at T’ur^ 

Wff*f^ w|7:t<t 9 ^f'w.w^ i 

nfwr^i fwi^ '2^^ f^':'»rr^41 

^ 2r?r(^ 3pfB, f^if-512[?Tr^ ’FfTr^-^T m\7\ •si’n-r^sn i 

?F^I c^'<!t9 ^1 2f^?:^ 2tT?r? i At -^w:^ ’^v’5^ “[f^' 

(^9f, V5si ) s(f4 wt ^r'r^T I 

^■hi’ ( ^9t, i^si ) 'srwfS^r 

I c^t«(t9 ^1 tpr'isr ’siTfY'i 

wi i cw. ‘^f^?>^3itr^ f^j’ ( ^r^r, 

) I 

fitfr^ff^R 9 f^m^ «fw 

<si^fm 1 At sRc^ i^s* a|Rn 

cnc^ 






■IT h-ff'4 >i“-»frr^ ‘sfr^fwi’ i ^’f5 

-•vw I W5?t*^T I 

'Q 2(tr«rfwrsT 1w^ sri, 

^>if^ f^pnw 2r^'8 i 

ty\r.vf ^i:^»r?:«iT^7, ‘5^’ () i '5'\mP\ '« 

^’*r-n’f, i5^ire>'i, -^ftf f^CTi ’^tr.^tFrt i 

1 C^Ttf^f^i( %w 
5t^r5>5tr^^ 1 CTO, ^.•it«r 

i^5o) 1 

fTO ^55-f!:5F<I CS(t ^?:^f- 

i'Tl I >f'-lfr«?1-r5S71 •t^r,^ nrwTTI 


" • C’r*T 'Sir^ S[1 TO5? c>3, 

^w.^t^ 1^^5i?:ii^ I fwd 
^'41 5f?pcrf fffRfI ^ffSf ^1^4-Rr <aCTt^ 5Tt^ I 

■®li5C^ ^'\^^\ ^55 

^»rRRf^t57 fTO^ af’R C4%^ C^tRl 4W 'At nl%Tn 

nrs^ 4t?T srt I ^ nto?[ TOtsc^^ hf-rlj, 1w«rc?r^% 

:a^Ttf? ™ ^tc^t55ri^ I CTO, ‘Ti^’ (^^it^liJ, 

'.>>» ), 4C5fTtnt«fTtnnf ‘^’ ( >^b*^5) '« ‘4^4"^’ 

i c’lK ^tf*r?ft«f5rtTf w«fTtnt«n1^ ‘■^’ ( 

i>ir5) I ai4C5(t^ c^ 

^’f5 ^«l f% 'S ^tc^rfR-l jefTO f^f%- 
s«rf5 nf}^ c4t^ts( ^oici i smf^ i 

^aftsr^ ^-mdif^ ^««rrrf^ ^srrc^ i 

TO ^6^%^ mf vfiTi im I 

« at^— iH ^ ., i?.*! JR^OI I 



(T^FtC^liF'T 

I fVi m I cwt^'\ 

c^cj^l ?5srt I Jit?:^ ¥tisr ’T’^ni 

2r^tf»p® ^Ttnt^rrlx^^i ^'s^^wEt \ 

<r5srtsf% '« ’^^t<fT i cw, 

(' c’f^, ) I ^^’(t«rrti « §!Jit«r 

( ^iK'i^'i 9 r,n!^i. M ^if& x.v 

"^r.^tt^’ '‘ji ■^lR?Jt >f‘^h! 

•T?f«tl 1 ^V '2tpr5i^ '5f?Fr^^ l <2!mTt 

^twtfr^ ') ‘Uw w I 

^fwi 'At nfii^t^ ^F(f5^^ '^tTfr-rt 

cft^ i <At mr:^ •^?:^^rcTi’fT, c>!t?:ww f^f’r^' ‘nttf^i’ni m'^\' 
( isrtfVsi, i^b-js ) I 

i55o «f2f Ji-'^rji '■’f?:^ 5W «i ^^!:'^(>t *4htw a*j 

nfij^ra f^r^rn^ft^^'i c^rr i 'm t "sifi 

^?f I c^sr, 

’ft^ I ^rArlwr^ 9 ’?trt7r3^ r.>f 

^ 5fiij ?[f^t^< TO f% r 

1 wt^i flcn^ R^rr^^ntr* ’ff^Rf?:®t 5TfT5iN ’if’^" 
>[f5pe F«<rt? ’?^]t^ 9 »3^?:%ifOT TO 

^sriTOf <ft^*t TO I 

'A^ nfifTO wrf5^ c^H i At 

^TOffi, 5n:^5rt*< «nr ‘5l<>t 9 to«i, 

) 1 WhOT 2im Sr^ftST 5J’^1, ^f^HT 



^8^ fWR 

'*( wl ^]:to 1 'iif5 

2fr^f%^ fm 'Sim «rt^ w® 

>2tTO?f C*FM *Tfwt^ (TFRlR^ ’tRR ’Tf'STl 

fM -n I 

"Its?! c^ (^TR'i, ) (2f^f»r^ 

taft^ ^R-hi I «f(^«i 



C^tf^^JI, fC’W « f 

^fTv*r ^*fr«t^ c.^m 

".^5 ^’7r?r Tf"^! ^1® i 

^?;ffT f%?f ^£l?;ifn‘r nt"5t^T fw{'*T-'55t^ ^>rt<r I fwi^- 

^ of^ri i 

I f-^% <iir.?c*f 

7\r.^ yir.?f ^c'stt 

iWiI 1 ^ilp^^'-f *\t\^ (?\ c'^W^ 

Y-^s ^it f^w-'55-r?r f\Y'^ i ^:y*\ ^f^T^if^R- 

3Fi fef& i 

c^t^ c^iPf^jt^ ^'sf, fT5(fwfm '9 

I Surgeon 

William B. O’Shanghncssy. fi^?tCiq=1 

Ym ®fj}| I '®T^^ ®W^i ^itm^ 

P*rTt?t^ i iFu 

^t"^i c^fis^m I Pt®P4 

ib-'ss I ^F^?F5^>rt^wf^ 

Tl? %^€ Tf'^ii cfr?*\ nt*5t^ ‘^’T'hRpf^tw^ 

^Wr^l T5 ^ t 

wi nW^T Tm\m 'smtF^r >i^Pr^ 51 t«i 

^fwPFi i%fwicn I ib-n wWfl 

1 frtfwt^ni srP?#-® i sr^fr^r nPiv.??r ^ri^ 

I ib-8« 9fi\m ^rfS^ f“W ( Council of 

Education ) pT^fwt^ «fP^it?f 'OTP? TO* 

P^ii^rsf p ,ij^ %fwl^ 5pr Pi®t5(-F5h (2i^?Pr« 


> Hundred years o! the University of Calcutta—PP. 43-44. 
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t^\ 'safk^z ^^fr 

?i73f5^ I -■•^^'^ •2rf^ni(i=?r (Provisional Committee) 

n^t^nr >pr fro 

z\m -i?:«fi ■'4\^fz^ ^rKf^ 

4T 2fNf^ '2^1% s 1 f^. ^1. nfhFf^ TO- 

’tr^rr, ft^5rr«r3, fe^r^rf^fi:, -^KPrsiJR, 

’iJTPi.Tfwf^, 2rr^f^^ *rt#?rfwk, 

i" f^fsg ^ri '6 k^k S 

^•5f^®k ( Natural and Physical Science ) ’TS'k ^^^=1 
f^'-i ^<^1 i-'j 1 k'lfk'sjf'^iTr 

T^*i ■5is?>(t^‘t k >^1 4i]w\ cii^k i ntlkf-i; 

k'^i <i5iks(k®k ‘i 21'r^k;^ i 

'-^l^l^l Physical Science ) OJ f'fS k^*! 

k^’i k>fi^=i k«fik^ i ^m:. ^i. ■^'I't^k k^^i 

k^i ^Fkksik I 4'A. ^1. n^'r^f-k nrk mi^r.^rk ^':«fT 

^fkn ‘3 2fi^k^ k®sk c?k i k^fwt^?:^ kkii 

ntk’TfP:!: k^k '2it«itsi7 cn^ 1 

'iir.wr*! k^kT-‘5^'i^ 2kK^ ^1“ -^WR'Q kw- 

^\u{ ^^’rc»3T^T I '^I'zz nkk^^i k^k-'ftcif^ ^ c>i 

kk>yf i k^T ^^*rrk ^ts 

^<i^k ^ 1 ^ kc^rk^i^T^i I 2f^k ^z^fiJ^ ^<k 

'5 fw'R 

^zx fv^oi) cw9ki -s^tr.^! sr^k 

s— 


> “'^wc-r krsK-^^^ kk^ ^kRstsr? 

v£i^f& 5f»( ^kt’ikii ^k 

»ik^ *iki wi 1 


^ Hundred years of the University of Calcutta—P. 64. 





i8t 

^ r-w ^?T-^ 

^ yf^?[ ^C*fP!!j I f^^ti^-It'? 

^tJ>T8 ‘^f'ftf^ ^ 

^-rr.^ 1 

i ii^ >r»r^ f^iprg siW'Jifn ft 

1^f^ (r«?!T!:^ 1 ?xt<! 2i?r!it^iT i §t?i 

c>i^' M 3^rj(t<TW ^r??! i" 

s sTi: m'^T'H f^fsa 

-i;^' >1 c^K->Pi I wy\ >i'<i^Ft-i 

s ‘^^>ri»ff'5'i ii\- >\t,^ -^iTrii i f<i®[.p 

•»ll'\im ^sifm ^(HC'^r ii=^ >i»r^i fwpii i 

f<®riT>i®i ci-f^i' 4 >[«fg Jisrnf^'Ji ^c<'fe^*< '<if«ih 

f^F[^5 cf)’^^ I ^•i>ff?(h®i 9 >i^^f/:'i<i 

‘>;j' C?'M ( 

■^r ^:5! ^^®^tV'T- n^l’5f-RT ct-t^ ^>ir^4 I 

f^®is;^>j»l r^®fi(->irr?'^T T5[i:n^i ffr^ 9 

f.^% 1 r^r®a 

R15R vjf^ n\ 

^11. ^r 9 >irft'C“£j fwRsr’? ^nc^ri^ 

9111^1 ’^fS't^lT I ^r ¥f5l 

(ib-str-ib-t^j; f-[?lf^r*T 9 

05^f5!irr^ 9 ’?Tf*T^ 1 ‘^C?C*f 

c^f^sft^ 5rr^ 5f«f;( r.’CPTi ^xit 'To 

« Hi» sm^ni ^Tf Jir-iji ^?*!?? ^5^Rn3i amRis ijii 

C5S? 5CT Jrr$l5 «{mnj JRK^rt^sns wn ’f^fl ^ I 





i8\9 




<i (;^5»'*s?rfi‘«^ rj\ ryrr- 

■•r '"IslfTi ■4'!?] >Tffi-"iK?f. «i , b:T 

( i.lrl'i ; i^-' ‘?r.rf<T.§.T. I , i 

d'hliTl^ ^1 ■ef5~4 
bicTj-'j ^^’Ii>^ I fsfil 

4RfeTi( I C<C^' 5:r<rtRrj ) i?i"5i"^- 

'Wfr>iR^-*lCIi<f f^M 5:f['T -fR >!5niT! 


ffe,?:cTi[ I t>f-^ flifil f<^|5pf5| iS'r.^ ‘>l’^iP 

®l*inT^r»T h’lTi^ ci-ri i ^Tf=n^R 

>tr'r/R ^v»{\ ‘j'r.?i5?!i}R. 6f^5rr^'’ i 

Hm"4 ctf ‘i C» 

‘*\»m >lt|R^i'?l Rlf^lJrR oi^ !LfTf&>iHi I ^'fr«nffi>i 

bin ’i(“[>r'3T fmU f'f'T-l ^ihcrr i -s,t 5i^*; 

^b^lK Cb^t?:^'<l «R f? (Gh.mibers’s Informa¬ 
tion foi- the people), ‘rv^f5!iit*i -51 r?' 

(Museum of Sciences and ari)'iR“ ^[T-IR^R T 

(Encvciopxdia Americana) 5)^ C<C^ 

'G I 

^tew,.“the intensity of this free 

electricity is greater at the middle of the day than at 
morning or night“ .. b[^ “.^ 


8 ^’ItN fftCSRlHWH CWtHl 1 

[ f,?JT5in!? tfsirm—] 

« The Encyclopaedia Americana—-Vol. 10 ; P. ISO. 








?f>! ^F^?‘r r^j?^2F^i nrf^i 

:§^74 ^Tfi?re IT. ('*• 

r.=)f%irt^ f.J'.r-'f sF^iT -FiS^ r.^^^lTf^ w1n 

'?:-v:w IT? I -5}^^ ^Hli^-l 9 IfCt' 

i-rrj<jr§<p (/j>'5ri'^ ■siv.Tii'&m wif-:e i ^r 

^\~i^ ^ 1 ^. (M. Townsend) 9 cs? TFf'T'F^^W (j. Robinson) 

>F ;T?fp)n i?rv<f- nf^'t-i'i M^ff^ !'^^':'»ff'iC'ffiF i 

c’^r^iff^ ''.i&si ^:at c^-w\ 's 

'tF? >]ft;''rT ^|iT M 1 ^,vw> ci^-j^yjjrvj 'sj?! 

■ill ^iC-F t' r^.-^'] 5tf:i-iif r.FS^i i '^V 5{r.? C^■^^T?^^'^ 

¥f5t9 T%KTj-^ ^vnfs, ■3'i 9 ^^1 5'^!?:^ I 

HR':? «i;^<f' 'srik*! r'^fjv ('>'^?[ 

*1fTl‘fi ^■=T' fT5T^ R' 1\' (RRKe f^fOl C’l *F4‘^ ^irdTl ^^fs“'1 

IfCA 13K ’1frS':iT^ ’IR'STF ^T9'r! >a^ I liR 
R Tf RTpril UHn f{?rn~<{ "Slf^^si Jfs???!}, >FF^5t» 

•5ii?:^r5iFi ^Tii I ^rV: wni'Sif^r^i mi?- nrTi^iiT<p »?, 
R^Jn ^>*1fF4 ?!?, RTT^ ■5; R^jcprfig?, R'STfT'R 

>F flil Tl>iRISFRli[.l (3f?IlFR i'eTtfw >F??:?i ^t?:^fWl 

\ >F*m TR'^fR^F’fffS'RR nlRMI 

'.r i -^u\ «t^l c-rr5i*]f^ h1?r i 
RFf^WF^F ^;n;TF ‘f^95rff’7 

‘'»r:’fT^ fT=T?r*l' I '£ ?n5t -iilT rr[9fr<f.-^ SF'Pl 

RR sF? ^^'1 ^RR I it?f5 c«m n^? '2rRtf»f^ 

i'll 1^ I 

RWF ^N^'l .5f? *fC^ 

‘^jFfsffR^f [ ■’ Ts?R ffr? ^ <3 'Q«i ^FiF '®Flr«?rf5sri 


*!» Caf^stl^-—Jsra , *JJ tt-a I 

•I 5P.S3 ^(^tsT^f C*IC^ S^W 'European Science Translating Society’if 
‘<1«rNi^ri’ (i»'«'s) Ftr,^ a,? ^•x3TTSPit5 i v£i^ 

fmu ijfsiE w#iwR I 





iSb- 

WM'if I ^5 "i*! >I35fWR 6 

^■\m ^.’T^ 1'^'^ 5ir.«n‘^t*(Ti^i '^rr^r^ i 

'5§r^fi:n<i nirK^'f.si i ^'f^twi ^1 1 

'-iCJ'HfiKvf i 

t'f<l 5|?f& C-i|^ ■®l«(TtC'l fnW I 5r<ff5 ■S;?;y-!l Jft. 

siK'^i'i, r.^’f ‘i ’tf^'^f Hrw 'SiT Ivi^i 

■sitwt^m ^-^ii 'i'W.w I wi i:t?:n<f ^^nfs yfTO >f'f^^ 

I ihr-t- mn n^T-sr 

f*K’l Tf'.'«11 5^TW -sit^Wi^l ^?T| CJ'T^ I 

'iii- IIC^ ?\{^ ^S'/TflFT i 

515f'<I(CJf ^ 1 'if b'T^l T^^tl 

1 ‘5ffr‘fr^4 :lrf>I5f«i 5 ; -^14 'it^l^ra 's\\Ui 1 

o&m I 4f^W, '«! 

^f^', -[f^ ^ ^'h ^<Tl I 

( >l^b-? ) -r^, •^ilTC^'f^, <3 

4^1 C*<t^ 1 ^’i -9 -^^1 m MirT’l- 

»i^ts I ^?:4 ^in 

1 

*p^ <i ^tr«i1wl ^1 -TO? I fVi 

I I ^"4hl 

il^fSc^'Q I ^i’ ^t^l -sr?:^ i 

JTtJicni nf^54t?l hwrf^4' 5:iTO ^ 

3(W 4?n ?T;?rf%5^ I 

4J4?tel 

4rTO^ I ^4 TOTO 5?^ »t4 4^?:^ 

TOfe I ^®tf^4 TO4 4mta ^JtFtt '9 

'®d44t^l4 ^«<T® OfM"! TO I C4SFT, Neutral Equilibrium 

w.^ %TO=T TOtTO 1 ^ 'sitre ^ 



f^srrsT-T5$t?r 2f>?H 


^«rr l :>W*{. Tenacity— 

Reflection ( of heat, light or motion )—Absorption 
( of heat, light )— 'nwrf^'l, Adhesion—| 

’-nTff 

rF Q ’?^5|r^ I <ir(5f'[tclT»i 

( 2i«>rsi ’off ^ ib-'^s «jgTi:^ 5jvrw i 

^fiTT^^frf fjf ^T-pi^r? o(fg^t^ 

'SfSfTTT^ I ^^fllirrTSR f*f*! ^T'^t 51^ 

I fi ^'tT(^TKQ<i fFi^itr>i^f6^rr«^ 

>f*JIff^'5 5!?'a[ (Honorary Member) i 

CXfs^TFI ?FtC¥ 

^W.% (?\ ^ 5!^f& I -4?f5 

^95 Senior Board of Examiners) Ti(!T5t^ 

:— 


"That in the opinion of this meeting it is 
very desirable that elementary text-books treating 
of the Natural Sciences, be prepared specially for 
teaching these subjects to Indian students. The 
text-books now available, though excellent of their 
kind, having been prepared for English boys, deal 
more specially with objects familiar or common in 
Europe, and have but few references to such 
as are interesting and familiar to the Indian learner. 
This want is more specially felt in teaching subjects 

as Zoology, and Physical Geography. 

The meeting is of opinion that the extension 
of Physical Science teaching in India would be 
greatly facilitated with [ the aid of works specially 
adapted for local teaching ].” 






'^ft^r^'^ f^fiT fwp ■®r>f’^j 
'.J?:^! f-r^f-r^ W5 'SrRFfi^ f^sf-5^t?f ^v>[T^ Ffar i 
c^rM ‘^fri^r^fii’ v?:^5 wrnr nFr<f^®K 

sit ^^.’i Cl -siniriissfi ^■^\ ^\ ntatni^t^ i 

51^15 >Tfi>J^T ^ijfT^srf^t^l 

X'^' •nfST fwt^l? I '^^51 ■sir^I^t^I %<I, W 

?i«l ( General properties of matter ) 'XiT 1 i%^t? W.’t 

‘f^^TV 5rtff^ ■s^[C^r54i i 

tTl f4 I 

<^-t;niciivi >i"i'^ I «Ri I w3F5}f‘r^H 

’T’fC’S ^fil=T'tf6 I 9 Ttll% nFr< uW' 

-9 etn >i’?!:?if ^tc^i^rr^ c^-t mn i ■sit^'.^fwi ct\^\Q 
nc^ I ‘strRf^^ -si^i^mis siTr^fj i C4':'t' 

fF^ ^Hrf'^mr.F'^inFt^f^TO 

>1^5??;?rt*fT 11'? I «(5I1 9 

fF^ fire# s?^, fF^ c^ie^9 5j?f5 i 

nFt<^r^t^ e^twi sre^^ 'j«i 

T^c\ s\^ '^<11 i ^i' etn w.fi 

m ^Te5l1^.lt9 C^V.^\ ’fTSin -^\ i 

m% c^’i^ ’irr^f^^t^r fw% 

I ^^T'^teFn ^:e=F?i i*t»r^T^?T^l7r fFc^ i 

f^*K^ s 


?i9r 

Itf% C^ ^«<*flF^ ^ y ’fFf^^ WS, ewtsi^ 
’irrf^Q ntc^r ;n, 5f%eT9 nte^ ^ i T^'% cFfVe^f?, 
’»fFt< Q irf%»!*na 

5f%r® ^^51 j t^TC¥ C^ 5tmt^ r 

CffVc^fw, ^'fsT ’UrT^ sFsnif^ ^f%7:^:^, 

^ 1 C^ y—^ ( Force ') i 





^nt^ fwc^ 

2f^ ^Ti c^ , CT *\Tm<^ cnt 

n»rf<*k^^ ’tn* 2J?Ti( (7{t nf^^T*t 
s^ ^Tm c^r,c^ i 

a nFr^:^ 5RR 3!^^ '^iii'K^ '^it^t^r 

’fRR 9 ^ ^1 I -"1^^ 

■siRtC^ ^^U: nRl (R5^ '2ff^'?Jtr^^ 

■s[Rt<l Tt^tr^ f^-6rf ^^1 TIR 1 

^! ’iift’^.^ ^^ifn ^\ «rr>(Rri i>i'r^ 

I ^^t- ’n?^i ^’'1 "71 '«;5’7 

^ ^r^Tl ^U i” 


^T<i *f?Kr^^t^ ■^.ita n? ’ttc's 

52'^ ^! ^ITfsjffwr ( ib‘18 ) I ifir 5f7;¥ -Si^lfftil 

iV 7s®t '-^!T^ '*r^ 9 '^Jtr.^f^ Rc^ >f'!:^';’i 

■5ir':^r&ifi i ^»fRr^®R fwr^ m 

^^^fi-'T -^fm^PHT^i ibbs SJT4 '5^^^tR^ i'^ I 

'5(?fT^ f§;?:^*i i i'2f?pf^f’rKtR''i 
-sffsspT^ r,^ T^nw^ I ’i^^ftfi'C^T ^rf«}r^i*i 

]%<]^?: ^>T <f.?:7i^ff& m 2(^tf-re ^-TTjfs^, vj-|T,if^ *1^, 

•SIK^R 9 tU\ fel C^twi RT^tWt c^t I f-‘^-% ^’tfvr^l 

'^'5 9 y*!, 9 fs(T-l yiUf» 

fsfrii -^rpR-rs^n ^r?\^ *i'^, ^Tn, ^f5> f^i^’.^f 

•5r[?RT55n ^'li i i ^r 5f^.^9 

iR^r >[^2fvr3T ^rf^RsyfR^ ^57 fTsNiiCsri w.^ 
^PT^r^sr; ^51 C^t^ I 5I^f& '?nRR Tf^':JFt^ ( Balfour 

Stewart ), f5sR ( Tyndall ). ’fJtRl ( Ganot ) 5fff5iJ r^F.^ 

>rr^nr7 R9^r! ^ 1 

^??Trf^ i TO CTtWl C^TWI (R’Rf 

5R >rf^RT I 1%^ *f^, 9 





I ftf% 

5fw t'^, -ic^<T ^TffrriT 'sin’F! (?r% 

':‘wr<i f*fC<f':^ir i ^tii’ttn 

I (?n\^, *5 ( Ebullition and Evaporation ), 

^h (' Specific heat ) t‘'^tfw 1 '2r^f^f%st7>T '-Hr, ^l7:^t^ 

'■< -^fY -sitc^f^;^! ^ 5 ?^ >f'-f^i 5 I ii >rr*flir'^ 

Ji-.i e Titn v[^m -^rK^rTRi i ^m>Rtr.T-f 

v[fvff;(^ I ;Tl^>f I 


5f^ .f|y 2[5frff-fTj; I 

■Sit '2|>ir^ '?rvlC5]y m 9 ^f^r.5]t?;5T fm 

f^f^ '.b'tJ *;'ltc^ > 1 fir,’? 

^-"41 Tf^li ^ITt7:^<l 

■*^1^‘1 I YYM I 

^^51 9 F*r?r^ Tf‘5^1 «t^rhi 

’^r(Ji%?i f^fg I ^3J f^sif5 C¥t*T, (i) 0(1% 

^>rh(s(f^®ts( ^mi, (S') f^iwisionT 

f’T. n?l’sflK ('») 9 ’ifl’Sftll 

1 9 FtK^fs ’ifl’Sft^ ^>rt^i(f%8Sts( ^Th( 

TT'^rff 51^ ?:n(% I 

2f<«fo(t ^ra^orf’lT, ‘^wt«l?’fiJ(’ 9 ‘nift^rwr'^ ^fwi 

) i ^£it •in:’^ 5p7:?^f5 •2f«ff^ 2i«rf5T q 
c^f^ ’nrt7:’ih( fro*! Tm s 

t' eicsif (>‘^4“ ). ?f'a!ll STfica^ [ Vol .11, Part, IV. 

(1905) ] mx f^ fjitfsnrtc*n)[ 5rt“5n inf«tai'^tlt (1910) 

^.s«t ^ I 





.2f^f%ii I ^fkr*m Tf^ri 

if^f&<T ^’rrw fw?:^ ^’sft 9 

^t'^l wi ^1 <rf^ 1 ^ ■5[T-i!t’f*'i 

^n^^*l, ^Tl ^'^^^ Til ( ), Tsl^tlT I TtlT ), 

Til ( ^lt*f I ^’’ilT It^’lt^l 

liT? ‘9 1 ’??[T|t>P:t-cI T?:1T '^t':^i5i^f<I 

^"TTm CT?, iiT’rt C^ fi^^l9 -<Irf1 ’ITl, ■sit'I^tbTl i^Til ?ifif5 
^1^=! ! H^f&T «t^il TfliTTl I Tf ¥t®t •i'l^>i 

9 I '^v li?:^ ^tiiif^T t':iK ciWce %i ii’‘«ii 

Ti’CTf^^' Tw.^^ TTT^t'TI Tf<lM *fi9ll >ltl 1 -511’Sr li’^^il 

>ff‘?:Tf%T fb^ ITlJ^'i^ll TTif^ V^TfS H'’.? 9 

I wr, ‘wtai ^T^siPiTf I '-'I 

T'vf£iPf-f-T 1 ?i?:5^i^9n ^5sin j— 


“f'i'^T II 

^\^ i CT^pfil^ 

CT Ti^, K K‘r<i ^ntrir ^Pj ti Ht i 

f‘5ti ■sri^cT'f citc’f ^5>nfi i ^P>'^^ 

^'4 v£ii" 

mp\ ^11 >ii^ f^^rs ^T®t ^ti^rr ^ -^fim 
■5lt«?tiTTtl fll^ 51 t nfiif Tfl?:?! 

fl^li ^*r 51 Wii 'sit’Ptf^lf "sn^tl ^feit Itl I 

i¥Tty?f ?r^t% if5^ fl? ^Ffiil ?*i 

W5 TO, Kll ir5^ TOTl itTilf^T 1‘rrtT 51 <£\T Cl?^ 

» ^8j<i ^s^sfiA ^^:eTi 5fsif¥5t #nn ill FlF ■wsrf ’ll Tiwr? ^w\ 

?t9tar I [?itw -. 1? >• ] I 





i«8 

( ^f1c‘f'&' ^ I ^Mfw ■?< ^ ^ 

if! I I ^®i 

5m ^»t’f ^f5¥) 

'5it<f ^ I 

^'r ?f<i^-^ %i vjs, ^ST 

i -sr^Mfe ^*! 

C>P{.1 ^rrt 1^<[ ^\^ f‘t<?r Cf\^^ srrj- | 

»i?'r,i5ri‘ 7 ,^ ’it?:^ ^tlmt 

u^'®! t 

Tf^fiTT *3 ~5\^ 

'5^^r?' Fff^e ?',l‘7:5T yA^ 

3T'?:vii^5f I i 

V*A^ '3«1 ^litr^f r.^\^ i 

^U I ?P^tFFm ’ifST 'WI :?tW IStf^TT! 

T%1 >rftf f% W C^ts? Y.T'^ 3f»^TT^ 

^tf^Thr ■^t5J -flFl ^n \" 

^•s5fl ^1^1 '« >itr^c^ ^^’fc^fT’tJ li? 

‘^>rhR ^35' ( ilr'^« ) I viiF 5f^f^ 

'^F. t. (H. E. Roscoe) 5lm ^T’Sfr'^'<f 

^TfF I 31^ 5f?f5 r ' 

'?^>^hR -^j^fiTCF mpi, f^f%, '« 

»fTO ^1 I ‘m'^f 

*J*Rt’f, t^Ttf? fe ^mfFsJ! ! 

ntaw nfr’snif (yfsm 


><■ 


imW f^’»Fi—(iii) 





I ■sfftr, ^ f^r^ >r^cf ^tc^rt^in 

■srin’SFt^^ I { Non metals ) -9 «ft^ 

^Ix^rf^l ni% i ^ii- c^ ^ 

3«i I 51^,"5-1 b^r-flT, f^r^a ^fmU 

I w-'^ =ri^ 

anrcF I '3^.Tf^ ’.'R^ni Hpf%^^ i 

’itTi^tni ¥Tn i7\ i cw, c^r^Rt-i ( Co:.l 

Tar ( Violet i i 

<:??.[<[ ■511 tT.<jf^^ 1 U^-% -^isijt^it^i cy^ 

i» nwT tS'IW '51 '^TfW ^I >f' ‘-^ WM <l C^ I ■<! (fi 1 O' 1 I 

# 

fwtiz ft >i if<i«i >!'^it3F?:5i ib'i'i q ibbs 

■5l?’Tt? 1 51^ 

"■^w^ft Hf^a ir? i 

:^-^.1 ’^IT'.n^l >['<f*?!^.*l^ ^^r.?fffTj Afr ^V5 ^(r.i ati i 

C^K*T1 >irwir?4' ^■'T?l ftt-HTl ^’f^^I':‘i^J 

fTf?:<f. 5,1'/ ?,5-.T| ?f.<!C«?| -qrif/f. W -^fii''!^! 

•5i^i{5i “^ni i ■•-,■ ^rsi '4? 

cili' I >i'^^*T r.jf 'sii':?; I >i''45?i^- 

®R! (yz'^ ■5im ^'C5r 5t^i:^^fr4*r i 

C’T'^P ^'4':^ ^af-u'^rif-rl rw J^'fW TSl^^ <^7/^r.^.( | 

OT Wi- C^r.*Tl 3jr%ri fAf;^ <F?r4i? f*( 

ai[»rffT4 ^is^j <,-Br/\ I (?i n^’pfiscal 

afs^r^, cw^^T^y.^ f^f^r 

c«n:^ tncTf^ (tz^j U^ 

^Wf 1 --pFs^r^ ?^"?:a'5l 

^f'4 

c?^5r ^t5{? 1 2f^f5^ 2f*fT5T 

I ^9Rnr -^Ue c^% <(tT 9 







fei 1 '5rr?:5!t5^rKi frf%s i 

Jit '4^.f f^r®a Hlf -Sfff'tj^ 9 ^fiw\ fe 

'Sffc^r^irl I frf^a 

f^’aJwt-T I 

fFC^ 5T!fj c?!!:’r i 5j^ 

* 

'im ?fNf^T?p 2r?Ff%?[ i 

'ii ^1-51 ^i>Tf^f^riT ^[^9 in? ?fFs 

^^3F5iR?iFr I i^b-s ) 9 ^r?fi 

n'S'1’jf-t'-'lli:»<i rvi^f'i 1 ’I?!?:’!?! ^4^(1 

.i! <p‘0 -xir 3rtc«T^ 

^f^rgT ni9Tii i ide. ic. 

ousi'^Ttr? ^TOTr"? •rm Tsi^Ttcf^ 

>r-'ii3jJi:ij 9 'Min 

>\m fjfC^F9 m-J ^N1 i Oxide, Hydride 

^?>,Ti? ^'^1 -515^, I Nitric, Nitrous 

W.^ cm\ t 

‘>i%ii pf’SFi-’^'9 ( ) ntsiri i cTfsT c^t^ oitfe 

^tr^, c4tf^^ n?tc4^ 

^*rr i 

^r5|?F?(c| 

I '5(S'^t?:5N ^i, ^ twtf? I 

•sris^sr '9 

♦ir3i^^«i ^^1 ?rcin:^ i *n1% 

srtw?f«i c^, i f^\ 

Sjiirsf^ Wnf^ ! 

^<*rt3FC^ ib-'lk" 9 ib-lr^ %liZ^ \ ^>ftM ^ 

‘A Primer of Chemistry’ Iff l nf^W^ 





5f^f5 c^fWir^ i 

?;c^ ^n *n 

f^5t^ C^"n^ I 'iir -lyi'hlS! f-t^-i ^ 5i( i 

<i ^ '* 

■sitc^irr a# I '?!’m 'rf^ice^r.if 

nf<?:6F.? ^fu, ^t^t>i. 5‘-^)trv 

i 'ifii sil i f^fsg 

n^'K 5!^?^ ^t’:^T5iit‘3 fT^ir<^ s!^ 1 ^r 

I ■^'’i ilcf^r ^«rr>i >! '4;<T- ‘■•s 

I ib-'^ir ) I ■?[tF^55r ^T^'l <l>tt^*(^I1CV't fij-w-l ! 

<i5iri<i >f»<rTn*i ^•’:'^k^.'\ fissf.i-iir’Vi 

^ffnn^ -SfR ^5* ifc^ (Inorganic 

Chemistry) fw >i'^':?fi 'sif'r^ltMl ^•<'1 *^rM^ I 

^tc^T^'iini ^Tn f^p-^g 

(atom-Iixmg power) >1f5t.( i>r,w.b \ 
^’fc'TfTTT ^^r-igT, ^ir’iraf*!^ 

^rf^^TSTr^T 'ii’fR.i ^’c^i mr^ ^ii:<r«i, 

(.•^^A c^A^- 5i?fG I t^Hi- 

I i 

^srtT^t^T 51?;^ c-i^r^5f's dtf^^ ?i^fe 

mws i i 

smi >1^3!^ 1%r»g *t?fTi:<^ Ti’^i nfr-r riA^I r.we?it 
I f^f®g ♦f?t’»f ^1 C>1^ n^rt<«C^T^ ^1•^^^.5f 5ff^^ fnfsg 

n?t< 1 ifc^ 3pf5, 

K\^ I *rp$^ *nftc^ 

« ^’H'P I Rt^^rf^Rtr 


i 



n>f r< a[^, ^r’.oTi «> 

<ri1^ ^t{T% C5^t^ I 5^>li:9f 

'nf^s w rf.^u^ ■®i’p # 'OTfwr^>T^[fif^rfr?r ‘nt^^rf^fe’ < >^^ 5)1 
”^r'^i n«f2i?-N 2r>isr^t^ 1 

^i^ii-i^'i iftc-j ti=^ ^-n I fnTt^ 5JTR i 

-^-r^m r-l’si^r^fe I ’tf'fi:, 'Q 

V‘fw ’fifsij I m f%f^ TJt^t 

-T-r^i-Sf ^fi-^r;?:* -^i^fii-^in 1 f-fsT >f-T^ 

v.t i -s??:?! fffji f^T^i 

r^?jr>ii’t't I ’^n^n 

f^fw v.w.^ I 5i^f5 ^^f2{wi ^^^ I 

>VW 1 yM'^ 

c^ R nt^-!ff‘rR '45Tg^r'T^j sy%^ 4fn ncscw. 
YffT fkv^t^^tipf ^Y^tnj, ‘^fRtf^r' < 

), nCTtntROT 'nt^’tfR' I ib-Jais), >‘fTf%'^^ 

^^c'ntnt^T c-stt^t^Tt^ ‘-yffRf^R’ ( 

yfR^el ; ) ^Y ( ilris ) 1 

srt^f^Y -4 ^i m 

CYY fiJ^ftR! <2f>[a^t4 wf^^tfhi nt5i?fPr^ c^(R >^iTm 
cYm\ Pfn(%5R fwrmn^ '« 

>iftf^fr I ’fpRtf Pm'sc^n 

ctrpt I ^csftntRa^ f^m^ 1%. 

5i^:t, f^srf^, (?rtw^1 <£rff%4 m cyy 4Ts 

’rftf^tfPi ’tt^’tfR cYiY I *Rsc5n smi^^rfiR 







>i'^f%T I ^r wfs'i 

5f>I^^3rr^ tfcT'T I -SjTi^ITfrnT^ 


-fi ^t^r ^ *tTT^T<t i^fcH ^!‘^I Q ^tf-r^' 'ifb'i vc^r^sj I 

vm ^'*im^\ R^ni^ijic^^ ‘'5tf‘i^>ii^' ( it-tj i, 


<TT 






5 ^f^c^fry ^ri >f^4>lT { ib-'io ), >I^*yj'v; r31T'lT<|3|*(*l 

^i'^f^T ‘•5^^>if<;, r-i c:-n‘ ( vtr'^i j £:r wi^ira'i a%A 

6 a4^rf»fA ‘-511^ ( ^.5blr ) I 4f;'’4iil J-A ‘-14 r.>lf>llJ''f5- 

a'4'[f-fT ^‘wt^'*^'i ■&?:tinKjt^ ’ff‘rt>!i<i <v*m 41'''! 

( Keith ) s 4r^4it>f^l ( Bonnycastle ) 

( Universal Calculator ) 'iiTN W 4 

^14 c^m I ^?:4^rr.'i af'<rii4 ^-^ii 

* 1 ] 1 r7\*\'6Zm ‘>1"’fJ{>ri^’ >it4f5 ^\ 


trr\^ 4r-'^l aY*! \ ’iRe Tr'i*! ■« 

■5i?^>^[^, i5i ^!;?y’i':>{r-5TJ f4wi‘ rMV \ 

■Slfys sif I C5|\f^4 "il^* 

ar^j s nr*5[^T ^r‘P:T? ahifarf-t >f-;f':4‘‘f '^i^' 1 ^,v 


I "51^4 c^’n:4‘5 i 

>?ti54ra ^m4, c? a?fi 1 

^;yf4’-r ’ir-^i »w^ ^'??^4 5sfi 

5!^ ^fFe 1 

>1^?^ ^4f5 51% 1 sr^fS^ fPiFT^ fffsg C^ 

1>{*?:-iT»fii 4T-J ta1%!:5f5y ?jr<fa-f*(rfr 1 
f»!«i?f9 kro? ^ f^’rfwc^fiSfc^raT^it 4?»TTtni«fm 1 

3iti{4tc^4 l4l%^ C<^^^ w a4ff^ ^ I 







®pJt^ ^55rf? c^m i 

nt-s'R'j 

>i^ff»f^f^1 I '-^rngwc^r? r-( ®f^ (>1’^?^ • 

»[’t' iSi'i ) n-sM 

1 ■^'pfi^ i\w^ -CT 

f''\nT't’^ >j'^-f^^ ^r.^fk>^'\ { ^\' ^f5i 

r.®tf.4‘3 >il?'t']J W'i'Tl i'll ^ifil’il ?f.':^if5r^T*( ?li{^'^ 

I 'iii' ''K? -6ri]<i> -lir*!^ ^'i'l'T- "•^T'Tii';'! 




<i‘Ifi *11 4>.-^ l^’l'Il'-H'I <il\i 'SiV'^1^ tr^n>, ] 1 


wi’i >i'-{^rii^.'^i'i >i'ii^i':«i >inxi‘ ^1 

I 'Il'^^fH's »T| i';v '‘5 5 ^?f-'fi^ m 

/|C4 '•t'S’il ^Ji'.l •!! I (IikIicos'. <f''l‘'fi (Surds; 5-''^T!ii' 

±}>1» 'i^t';!i i 1 Tf 

®«fl i 

vfi"? ^cv(-'i Ti!n<iin^ ini, ®^{Mc^r'i 

‘■^l^nf^f^’ ( ib'50 ), >lc-‘lf^ft^^^l 

^cwwi( t*'i1 c«i*r^r-1 ?Fwri'ii n<T ^rPiPs 

nr<ii>^ ^c’nnt«(m g i 

^If&t^'^ ‘WTtP(f%' iVrJj^ 

^ 1 ^Ttf^Ps^r 

Wf: 1 m f?CT ^tC5Ttl5T G CifG?! 

1 PjC9R«i 

I ^ I tV« ^ sfc^a 

^fw?Fn ^\ ^ST’Tfw ( 





i 59 i 

Si sif 

CV Y.^3I-'^nf^f%’ ) I 

-sTtf^f^ sf’fsi ^«fTt^ I m 

c^irei? '^'z^ if^f5 i c^%- 

^rrp-(f^ ^^f±nr^ ■si'S^flf i iirirb lotf^f 

I 'Af 5fc^ ■5r«n^'!!r#ti *t ®i 

■srr^T^srr'?! J!'®1 e ^v;i ^?[| I 

e '^vT>\^v.y^ 

■Sit ir?f^ ^rf-i^r i ^r'®r4Ti^iT rr?r i 

^*^1 -^sT^ C^V I 

c>rr>iTl^t5'^ ■5JW‘! J-ii s\t ij’^fS 

?f^T-rc9> r7T-r \ i( ^rsi irffs^^^t *3 ^Ttf^lf^ f^Jl^'t- 

‘si'f?i 5r? I r<i =ti 

^.^n^Ni-r^, -SH' >r4’?ri ^ 5 Vi's ^\r,v\ .-<^</f5j 

sf^rf-i^ vj\ I 

^["^t ^nra fit^'.^Pinf^R ^WM w ii^ z-B\'n\im ^^^t':'-!j'<i 
fii':^f‘[ri(fe’ ib-'is 9;lt?;^ c.mz^^ sf^-tf-rs 1 

Wr?iTl *^lj f^i'\^-]^\^ I 

I CSrs-g ’It? r*\^ fefil 

^z^z^ ^«fnR w.^^ I rM'^'t f§;«i 1 

nf'pps nt^iFfif^t^ w ^^rrr’t^ 

^'iz^ 1 f^fst sif i 

c?f5r f^?:?Ft'ff^f% mi « c^tm nf?i^it*i, fu^^t’rf-ff*; 
’T’f^ ^.nrs sm^f cn^s; 1 

-£ft^f^ ±ff 11^ I 

1w^ JT’'«rji ill ’Sfcn’iFRF® ^sfif 1 Tt’^i 





»R| « >lfre^ir3I C?f^a(fe?r:T 

t^7[ I c^Tif^f^^il f^r ^ 

^1=^ r.i?itr^f^®r5^ f^c^rc^si c^-r^ 1 tn ‘c^jf%f^«t’ 

ibis «;gt?:^ (isib) 'Vf^rsi -gr^tf-t^ i 5i^-^^5?t?r 

■-^•1^*1 fwtnw’ cnhtf^ 

sH*i ^f?i^i 

'2tHi( wBsr I T.if5»>ftcii ^-^rfsi ^i^-s? 

i" 

^t*n '2f9[?:^ I’?:^^ T^y\_ 

fvfjiu^ ^ ^f?:w 

'm\*\ ?,i? I 

?'?:Tn:^ i ^-f^-n i ^<^rp[3|K^»fs 

'^Wn I i:?:^ 'S 2\‘\?^ \ 

^5irl c?c^ ^tc^T 1w^ ii^t^c^f ^w\*: 

5jr.^^ m-ffi ^C^’fr^lt’tT I CTO, 

C*f^, , 

^ »rr^n^?t 5IW w c^ TOT T%t?T 

C^UW^ TOCMtS^ i miTOT 

<5<jpjf ^cn srl i tf? ^^ft'SF'i- 

Tn:^ TO ^ ^p\ 

srrirr% c?Rc^ ntt^, 

»rt^ ^6 n^^TOT Tt?^^ TOf%^ 

c?f^c^ nt^ 1” 





i'Js'O 

nf^M ^t'STi thi i 

^i: '^vm^ ^'z^ 51 :^^ i 

<Sif ^5f?T r.^fg{^t5( ini’i:'! >iWT 

^:«’r7Jr-nT, 1 i^-ts 11 5pif^?f>} bjii 

Cjf^m'p,' '^!^?tu 

*r^«irff^ ?ft i’? I 

cHr=5=?TT5 r^iSKwr^ ^f>(f§ I iii>\ 

t iTifw c'^rrf^f^^'R fw^' 'i)?:i'‘ 1 

^.>i5isr, ’JR [•mm i ^lifir 1 

^R-Tf-'fT I 

(rsjJif^T? m\^ ^ii'‘ ^r.^t 

r.w^ri c-yf^ I ‘■55^^' (ib-bi ) ^ir ^ 4 >jr 5 ^ 1 

'2f«fR~ij *<^f^ ^f^i 

r.^rsciR ^ncTf^ ^! m'^z^ srs? »niir, ■511% 

‘^'Ri K?5 2rr%<i ^nf^«r-5| ^it. q ^f&i 

Rra ^\ 1 1 iRf&?r5 (.'^•»f7:^<i 

nf<I55l *frS¥l ’IRI I ^iru’tH ^mi'^ 

i ^ 1 ’ I 3Ff& -<i5sir»^"T=j 

I >fri ^5ifR ill i 

gfefvrra (?TiRJ VZ^ siTC^j -sir^ ^5Tsf5 

m I 'sr^rrf'r^ i 

^fijr-f csjtf^f^^r c^fi 5f? 

‘^’rRrf^*!’ >!'^ 'W I 

".^80 *rn3 1 

’TT^’Tmr^ *rf^ c*m ^’r?i >ftT* n^ f^f^T 

^5dtf^*RR fWRT« I f.t3fR^t9 f%f^ 'Sf'^^’, 

‘®R wr^’ ^Rfw-’nijs hwrf^ ^sm 1 ^z^ 
*rf%TR 1%f5f t^’dwfs^ I ^ ^t5i »rRfw 
f%f^ «R5f^T?r « WTff ^jtf^ 





ibS 

fifi? -^^^'<1 11?-®i I t't^ I ’rc^- 

m<ic«f=n ‘f^'5j[>? tofjff’nrt,’ ‘3^??^ ‘f^5 

'2rpf^ 'ii'i’ 

1 ^Wt, ^ 9 

^r ta?r^ c<?:'^ ^n °>~ 

(.m\ c^nf^i^'^ i ^ m. ^-, 

f^^«i nf?^l ^ 

Sfi;j 5IW 1 !'^ j :^ t 3 *r a i”' '- 

^'f<{ 

'« ^f^<5ri >[^^C^KT ifT 

'KfCTJgl C?^l I ^‘t’ >f^ ^’Ti^ ^ ntil- 

’j'’3^9 c^t^ I '9 >[tr?^c^ ^unTe 

I ‘-'l^ ?f^C5f ^t4>{TTiT, fw>f 9 ^U I 

vfi^c?^ 511^ 2rtff5^ 9 ^fwi ^^«t71 

tf^' 9 CWti:^9 W^U\-\W»{ ! f%l ^*C?^ 5fc^9 

orm ^a?:¥ i m^U c’tVfr**f'^^ 

9 9 ^’Tt^TC^^ «fT«rr?F ffarc^si i 

C’ftfHs^^ ib-io Sim Skrt^f^ I 

sm ?rf^^i(f%^, Tlfff^T^ 9 srf^fw ^cn'kT 

»i’mn 'srk^ri^srt i Ti"^ 

^5srf^ 'Sim f \ 


>> Wfi(m ’w ()~^r?rgm«i i inc’®^ 





■^r.'jftrj-^-gt^' ( ^\rt^ \ ¥t3P:?<i 

^fF^ ^r4^rr^t^I«l f^'STf^T^ il*? ‘■F^‘^t?Tf^?lt>tT^l' 

. ib-t>j) 5’:trTwni f^f’n®: ‘«’:‘!tr?T 

( itri^j ) I TiH^F?®! ( iWlr ) 

fmm s >i’^.=!i«t i -iiF 

^i?:fiT ^^imc’if’fr, r.^r^r^F^t 

-'?X ( '.^'jS ). ’5IR|^^«1 -IF ‘Ft^’^^'-;! ■F'i’tT^l 

■ '.t-'5> ), “f'^ir^r “FinT^ ), 

T:m Ffn^^n ‘F^srY’ < ft’T —\ 5t^tt"f53t 

fw't’ i ), >trrQ^?iT 

>i-^f%^ -nfFsi ( iir'^o ?i-5?4l5Pi»? C'ltFl^ 

•F'l'sft^rfwm' ( itr<^i I, r:5itJiT?:?f^f ‘■F?:‘ni’^->ir^ tu?-' 

I ), tfs ■F':’fr^ 

nr^’ ( ^•w.‘5F?[ '5r*tr’JF r, 

^FTffr -siFTffw^ ■‘s Ff^e-t>i’ ( '.’tr<^\s i 

9 ^7:9rtnmp:F^ f?:nT^’ ( '-ir>r> > i c-fCTt> 

5f?f5 FfFl ^t:%V -siMwi 

I 

^fF"! •^^:?^if^ «! 9 t%i 

9 

''5f%irhp,’ ?f ir^?j TTf^Fr>? b\z-M^ ‘f%9ii-rf^- 

^1 (' I 5tTf5 Isirr-^r c? -siF^fF 

■SIFTO '?rfFe I Ff<I ♦filS >f"^< 

t «n:Q "sit^R, 9 ■siT’i^rf^ 

’fssc^ri 5y^rf-rF fir 1 -[f'? 9 


5 ^ f<OT:*nj ^5 *'^«^ ^81^^ ^r9Tt?r^w 1 



ff^ 1 df^irt¥ Q 

'tf^v srfw v£ir.f%i »rffhi 

^vrrrf?? i 

■tft^tJT m\ ■5it?:^ffl^ -it^, ‘<$^e|, ^-ertf^ 

c^?f I ^f’rfpcT -sit^t^ -^ftltiT ^fet%r:Tr?T f^t^i, 

TO! 'ilTx k^rf^ '9 C^tnr^f^!7f''1 

Tsir^i^iTt^ ^rfa^m^r nf^5^ ^9?i i 

■-I''?! ^rf^^ft>^ bii7;ii^ wt«f7 1 

STTfFrs ntfsej, ^rf^?T>i 

b[C3i>i ?[Firfc^ '-^i^f& f^f-f'lTi ifiJ( I 

nf^iF?! nt97n cM^ f^'srr^j:!'^ 

fwt?' ( i'iss --[5^ ) i\U^ ifr.T I #it^1 ■*j;crt*t 9 ■*r\Z'^ 

ttc^f^r :ii5i-2ftf*fi( I ^uitvs 

cAT.-^ '^rsit®! >}^ 5r«': wm-^ i w.a *rtfr?i 
IS'I^t'^ CA CA w.^ (7\ 

1%f^ CA >T^P57 ilf^tl^ ^?(rj 

c5f:7ic^iT I c^<a[5t‘ftf? (7itfw5-\ 

?fF»fsf^ ^ill' Itc^^ I %t?!’ f%w I 

^?f^5r ^Rft^F 'srr^t^r, 

C'^7(t^-kk ^^Ttr? T^m ^IC^Ft^iFi I X"'^^ ^t^’ttTF 
<2FT5 I 

k(C3RF ‘f%'«5ttf¥ Tt ^WtSFt’i 

‘^1^ %t^’ wt^t^ ^c’t ^t^Q 
I «f>rc9r fk*r^^c^ 

^ ‘^ft’ (-rr) fwf^=i ^rike 

fSt^’ ( ) I ^ 'Sf 1 ^9- 

fiT®^ 'ill >5fc^ Tt^’tHF ThF’fhF ^tat% ’TF3f 





-9 ^t5f?i??ar?f ^t?i«i (Mt\^ I 

C5j^^ ‘fir®Tnci(' ^sTC^sr, '‘«ft#fsT 
’rf^e-f^srtf^ 5mt?( 'A 

\tu( ^cvait 

2 f<fM i” srifi m c’fc^ ‘^^ifi'^ 

t 51^t C^T^fC^ ^n‘ff'?f W^ I 

ItTffF C^m f^fiT 'SfJ ^«ir >!”-5fff‘ fi[, 2 tC?rWTtC«f 

■a(^m9 ^Tw t c’lt^t^m^, f>i‘^it^%T^if«i 

2fffT c«r??F 9 1%w ^'«rjtr*f 

-Sf'iTTtq <pr^7:^ .x,7T' c>l»tc^ f^r«a Q ii^?;«if f^C?fJI«l 

ntf 5 ii 9 f^t^-^f 5 r«t^ 1 

1!.^ ‘l| 5 -^VTcj W.W, '9 C^tt^t^ <£f5|t*l\ 

rws(^rn5^ t{>f^f -tttt^ 

VWF:5I '9 ^^1 -i^m^ i 

c^, irf^-, -^t*!, c^rrf%^ ■-rt?:’^^ 
ts’:?!!? ^':?ri- ■5^7:^^l cf^i c’t^ fwtfF?:«f<r 

?9T^'-C41 nmi 

i ^T'T f^t^ s(r3f fi.^t^ i -rt'^f-t^l ^x\n 

f^fif ?'"?:?r¥r^=( i fsfw 

>!Tr?'WPTl ^^FTesr t fV^ >!ffi^T?7!^r'^ 

’TT’f^R I nr.% Ft^«ft^ 'il^t^ 

-31-31^ 1 Tl’ ^tTl W.W.^ I ^5Rf-?F 

f':’tT^ 9 ^n5^tF?s?:5Tti:^ wtt ^ 

mz'i: cF:^?:F 5 r 1 ^ 5 STt «?^9 -2:5°>n ^nsc^r ^rt 1 ’shtti 

^ 9 I 

"Tt*^ n^f%!:T9 «ii^ ^?:^tt9! 9 
mirfF ?fF^ I feiRi •Rr »fl*^ 

2Jt^^ ^’Tt^i '9 f^r^i m. ^^’rt*rt*(rt^, 

T^ '9 cfft I ^c«(t*(t^ataR{ ‘^l^’Sl’ 





iSJb- 

iirHir 2f'^fsT I 

T5?:^tnr<fTt?:^ ‘f7:^t^ f^®!’ c^ 

>1 I ‘^fwt’^i T’f» -^’rnff I ■sitrMwi 

j-^itftf I ®‘Ki I ^’ipr^’kT^r sii t 

1 Wmn 

■5ir»tn •sitcw I 

^f°^l «t^-hl ^R®R •2f'^'4 ^f^lt fnfT-‘f'5^ 1 

‘fi;i;—2tT4 «N’ I 

f^ltn '2f^tf*n5 I ■^i'^rTf^ni 

5rr.^ '2{tff^^ >if:?f >\rj^ 

^r^ira 

m'si c^’n ct'^ 1 •si’i'® trs^r.;^ Jirvf^<f.-vff:i!i ( ’tfii^t^ » 

■^r^ssR i 

(Palaeonthology) W.^ 

ct'^ 1 m 

f^f%^ f*Kl, 'Q ^r>l^ 

f^l%S ^R*l, RW^ftr.^ f-RR I^JTf^ 5R5? 

cnR:^ I ^fwl f^w *f^'5SRTl Tt“RR '55?'Tfr,Tf^ 

Ri’r^ ^^4t3i ^ r.?5i f^, R^Trf^ *Rt3RrR ^T^- 

R^-^rcw^ 1 R^’SJ ^°R#r =iRt 

I 5Rf6 ^:?^R ^R'9 I 

«R9f Jir<^ c^^ w«^t ^ 1 

sn:^ t^^R 'srtRtfl^ i Rsir 

Rs^ -2^1%^ ^Rr<3 TfRR ^%sR ^5srt^ «5«R 

'2J¥R ^sRl f^n®RRf^C«R 

I ^pn:i rk^tTwR ^^“^*^ ^5rR R*pR f^RTR 

c^ ;— 





>!5:s 

.“C^'R C^R CWl ^ 

tm m C^ C^ ’^tR "Tf'^^l 

f?r?f^5, "^if?! ffft’iji #l’n;wf^f^9 

'ii^Tf^ ^iR9 ^^r^^ I w.«t m 

^1f^R ^r<5?n;^i( 01 (Tipoh) i^R^ 

WR f-f^fi Rfe 

^Rt^sitfr (Diatomaccoc) ^f|W-4R| i^r,i 

I u# ^r^ff ^Rl rwfTO Rfe 

’fi:!^,’!f:? ^Rl ^1 ^^'\m ^i=^1 ’sit^’^ i 

R? >1^'^ W^ 1 

lt^\ Si'^^ I -sijfjf^^^ir u^iCrfij^-st ’fRI 

s i 0«0 ^f^if ^t 9^1 ^ R I ^ tTO 
^5^R W ’f'Rl R9^| C’f^ I f:T5-’>f5l ^1 

•sf^^^l-^’SF -srf^ 0?RfRfs(^i ( Foraminifcra) 

9 ^Ri l” 

rm-*\m w ^fwi >5^ wi ^wR*) r.?ff i 

i?lr5 ^'\m 2f’R n^]T*rt I ■^\T.-% 

'/fvrft^^ 5tF^2i«n^, r^rff? 

X’yr?^ 1 ?lt5T ^'•'fJtFR 

^R?fR 5Rft ^^n*: n'i^^f^j-ftwRi:^ 

nfvt I 

W.^ «[?1 9 >[ffVri:j 

9 ^%t Rfw s[?R55rn(9 >rff^ cfr i 




’£!\% ), 

ft55t=? « 

'8 ffwi Wl^t8 

f^#hrf7:*f ^ 

5f’8[ ^Tvi I --^1^ 

^’r<r 'iiwc*r m\^ i 

^i' W\^\ <T5^->[5W^, ^W^Wr 2t?fi 

PTr«^ yfNf^^-'nfli^r'^ ^itTOS Wl^ '2ffT 

■5(t^'| trTlfgrf I 


■■?if5T 'SlVTiT ^flFfwR f^'ftji' 

(ib-<i 8 ) ^W»\n I Tf^-^WT 

'ii;:^5Ttc^ '^Kfw i;? sfi i 

t ^lT?!tf& 1 'S^m 

■ir^fS^r c^T.l; ^tr.?f i 8 

’srli^rM 2ff i ’«{?}] 

^?i, Tt'Q, -^31, ^ ^TTtf? ^?:^t5sn I 

^*frhi c^z^ ^r.<?rtnw?F^ 5ft«rrF:3i ^ts ^itf? w i 
^Tv ^’ff^^^Fimr wfo 1 

^5rt<i[ i ‘^fi?-%t?’ m^. 

■m^ <2Wf^^ 1 

^(?ar 'ii^ 1 51^ ^5T8 

fwfiF fimt^ t2r<«ni 5rr<^ f^^r’rrfe^n lf%?T:»F 

f^c-fwf!:^ I 'srn^rm 1^mr4 



^7f\f^- T^l%^ I ^f%Tr-f^Ffc^^ 1%^ T^f 

cnrsf?:^ '5mf-‘r« i ^fi^- 

3r^t5'Ttfl >Rlf 'Q 

'fifJTR ’SU’T I r.^t^ CFS?1 ^f%r.»f^ 

I f^ 21^3( «K5f ^f%r,if^ 

3J?f, ^T«, W t^Ttf^r >TTO ^W.^ I 

^fl7:F?r cst^fTofr >f’f^9 ^t?:^tRi < 1 ?:^?:^ 1 ^ic^t 

5I^5F ^f§r.Jf-.T ^'■r-f^ ^frti?r ^,flr<t I 

fro ■s?Tf^fwf’l I ^-\m'\m 

nT9T[i TT^, >r^ fir^ c^t^'[*< 

I'W.^ ; ^c^^r^Tf-jfT >5Tf^igi 'X.^it':^^ I ^-tiRt^'^f^ c.w 

'ii^- 

“This book has the rare merit of being 
intelligible to those who know no other language but the 
Bengali.” sit3|y':^f^ Tl’‘'='n 

^PTWi ???nr?:¥ 1 wiii *\^.‘^^ Tt"^! ^'■31 

fwr^ ?i^T I '^T3J 

I >i:3iir 

-[■Ttf^ I ^r^-r^r?r w.'J I 5j?fi>'i 

m'\T*n: i5bi I 

c^ wnftfira ^w.w^ ) 1 

'iifS S(T^ f^^r.^^ 5J^ i Xi? f^lPT'3 ^f<f^"-l 

5rH 51^ C«rr^ 5^f fi( I -^T 

3rt’ C^r^r^, f?fr^’l«5 <p^ri I 

^STR^C^^J ’lt"eT^T ll^TlW? W7^ -iu snSttsi^T I ^':=T 

(TFtwt^n c^Tf^r? nf%5i nff&c^ C5i^ 1 ’s-ni'®^? f»PTOf*r 

T! CST?^, f¥r?i«l 5fr.^ I 





I '5f?'?J5P (Histology) (Morpho¬ 
logy) '^ri w\r,^ \ fl 

'gni?:^^ ^'41 ^\ vt:^t,t^ i ef -^r^i >f^3i i ^t^«i 

f.i4r5w 'Sir 

’ir«Tit >]f^ I ii^f5?r s\m\ m srl i ®'f^l \ 

^■wi >(Hrw I fi(w4i[ t— 

r.<i’ff?i r\^\ c?Rr^ 

'^1^*1 nrs?! m '\; ^itN, 

-siT^-nfi) s i sf^r-i 

•5i=iTr?i iTlnt^fr^ cifR?;® nrs^l >ii^ ^\ c^-^ r.^i*f 
Mfe «ffe®|Ni 1 ni5 W ^s^fw ^>f 
^t-'l "sijPfTll CWW 

<^r<ii n^'i 'i:? ^f-r':5^ c^H 

fi'*f -^^r*\ fT^t’t 2iw: ^f?:Q^ ;]t^-sf^?:n 

^«.ng 5WTf^^ C’T f%g 

^”-1 ^\zr niir^^n 5?^i '>rrc^ i” 

'•^^’rtnt^fTff I >rr%T- 

^unt^ 1 2f^f% Tu-nf^? 

i (?ir?52iw*Rf 

®t^ .5f^e| 1 >iu5f6 ^t?i i 

^Itc^ 1%1^ '« 

^c^*ft*fm >f^cw >[^*rr^c‘T^ 

5t^ viil :5i:^ 'sctu c^'% fin:^c^ wi =n i 



f*[^ 

c>ftnt5{’ ( w£]T. fsR, t, 2f%^ 'Q c*? 

‘^fir-*rti:"!i^ i >^<^ 59)1 

'5fT%, -ftft'T 9 T5rf?R5sri[ f^w 
^r^t^'i ^ c>rr^f& '9 ^T*tH‘^t^f f^stC'ci^t^ 

sni I ly C>fT>Tt^f5 $‘P35<15^ ^ 

1 f^’t ^(?gtr.n 

Ps’fto'^ c^m «ftPfpT®f^ 

>f^>f awf^ sf^^Tf-ns 1 fk’itt- 

Oi'i? ilrti-ilr'95 9j|f^ ft'.’liTT^ f^'^1 1 

;bb5 'ii? c>it>ifj^f&?r i 

C>ff^r?f5^ ?>':^r^'^, “The object of the society in 

the Vernacular Literature Department is to supply and 
distribute, at the lowest possible price, a healthy household 
literature in the Vernacular tongues.” 
s'l'tw^fra 9¥i ct-.H i 

w.^ >f[?:f^iT m 

®r^Tf5r^ f5i^F.^r?r 'Sf^rP*!® 9 

i^' 9'3 W4 

I c^®f':^s c^, ^s-ii^ 

-»r 5 f’ 9 ^iIt® I sf’f 

i^55b- >rn:5f 1 f¥ni^ PiPo^ c’fc^ 


"> Calcutta School Book Society’s 23rd Report ( 1862*’63 ). 





w.'^ I «t^’r§i ^itii ^ sit^ ’^c^TF 

Uir*\fTfs vr:^h^ I 5F^f5^ -SFqf^FWhr "W^ 1%^ >rr^I 

s Wt^ciR ^fos?^ I ^tir ^i-ni’rf^ 

^W3 I 'gf^Ft^rs* Tf^cfiF ^w??ai ?rf^ i 

'■2F>i9f i “^r ^t^l 

>}'i^ ^niriir cf^ri i 

^r^w?;inF ^cw'tst vii^rtR ^rr^F^ftTi ^it’i’tni 

^F:^rtnt*i7‘i^ ¥f^r« nK^rnc^tt '2rif*i- 

R®ri( ^^iTl ’mP^ JTt^^Ps «^9, 

s f’tf%-t^3t I mw.^\ nr^i- 

1 '2f«fT*T^: OIWQl '2ft%w^ •srt^fi, '« 

P(F7f ^wr?K^^ I ^r ^\'h-\ Ti^^!;Tr<T 

«F?:^'gl (.r<\ ^n \ 

>fr^^p5 ^rrm ‘'SitR^^I^—( i^59^s) fwiw c^%. 
fp. W CWF^, C^t^, C’rt^;p3I’f .5f? C^C^F >f-^f%^ I 

f^l ^“*r nit^t^iF, Pi^Pi, -ir^ c^c^ c^fshi 

r-pf^ I ^rc^ >ir5t^T 

^r5F¥5(?[ I C5tk?^ 

^^Ptss'Pf Prw tom 'ii^^ 

I >iif- ^1% t2rf%cTr?F f^m ^t?:5Ti5^ri ^f% \ 

5f?f5 tor® 5r^ 

fjMt ftoPi^ \ >rP5^ Tfm ^ >m i 

'?rRt^ hf%lj, PrP»?[ 2tt% Pfc^i ^tcsrt^in mrPF to 

f%PF '5F*r?rt*r?[ cfc*f (71^ «nn:sF^ <£rtto^ to^ 

I ^tiTTt^ fro (TlW^ «ft% I ^ <5f^fN 

^*n m*rto?r fto ^stot^ i 

>Tto*T ^ TOW ^srirsTt^sn ^srf^ i 

WxWpl^ ‘fiftPflto—>>( iSib- ) 



c3i^Tf'#t <2jT%?;f^ Ff^fS >r#?% ^ '« wn%f?r 

^ ^ 

( 'ib-b\) m I 5s c^?rhi 

r.T^ sFTift 1 Q 

f? ib^ti I 5i^f& 

r.^^R ‘c'lfn'' ^Ih f wm^ fj>ir^' i 

S N '*>, 

^?:?r "sr^ 

r.^T-iTim c^f^iii ^^^*[ I 'ii’^rrc^ w’(^ 

'ivm ^‘sf^ r.m\ I ■35^^‘vjT<1 ^csf 

wr i >f‘«f4C‘r^ "vtl’ 

\ l\r.% 

■^[fS^T s P^f\ -mm I 

c»c^ r/fw 

rF-sirt \ I 'ii):T ^t'<^f5 

■<’;^t f%w ^•>,<1 f^f®5( c^% ‘i ^rrif^sf^r >ff<i’T» 

r.^**! I ^5^1 4Jf‘M apf&, 

^r.^i^f%i^F«'p?i ’r i 

^z^r^jj mi; '£ftf'rf’rssrr*r^ ^55t?:«f'?f 

I f?5f- ciz-^ 

8 2itRr^®tsT I ^V 

’T^Fr*rt^.‘r?I tJTSRTSJ «ftf‘frws( f^’ffWTSC 
s i 5im 

-sm mT^ *if^M c?tN (f'Ii 'ii‘i:r?f f^T I 

^V.tRI <25Tf*fr<®rw^ ^Z^ (M^ 

I ^srrc^t^^rnf '« ■®iwtn 

«rfw!€ wnTi ^’ft^ar ^1’ nt^rf^' 

I 





^ iw ( iiiri ) ^ntfr 

■2ff%?:if^ Tpp, ^ti, nf^nt^fel, w>i^m 'e fsm^rf^iri 

I ■^*rf^\ ^nr sri i «-pn 

'Q I 

?-t^l 'Q ^t^i fjT*?r >f^5;fte 

'2(^f-f^ 2f^5l ’r«’ 

y\\r.^ I f’f^t^T srpj '?ft‘f^ f’T’S'" i 

■5?^ ^ I Q 

Tl^Z^^ I fifH ^t5\ 9 9 m I 

’vu t'-' %' 9 

m c^m >\'^t^u \ c^t i 

~s[^ >1’??:^ ^ i 

;;ft^>f ; ^>11 I n'tt^ f%>J<l^ If? ^1 Sfl I 

r^f^g •»[« cw .sf^Tf-ri: i s'^n] 

iftcjf 3 ttc^ '2f^rf-f^ I 5^, '^‘i, 8< ? ^fs 
>f«rf^c5f V.-nt'^'?’ (i^5»'), 9 

(i^5>) srlc^ ?i^ I 5f^3r=^t^ c^tcjs(tf&c^ 

fwU ^11 ^nf^- 

I ^?f 1%f%g ifc^ '5iT?:^TFT 

'ii:r»ri^tfnf%'?n i 'Sff^ w*\ 1^^- 

(?f>f^f I f^l%3 il^, rffr-^^ 

■'9 t%r^ tt-^i 

>rt3ifw-n3f ’Tt^lrr \ '« 

>rr^lTf TOf^CSfST (?f?t^Tt%n I 

^^>11 ^1’ ^fw| 

ftf^ ^»Pf^«!i I c^^, F^< ‘^*nti:^« 





i'll 

( Comparative Anatomy ), ( Intestine ) ^JtfF 

TRW I 

«#R« W| I 'SIC^T CTClf^ 

TT^RT-'T ';T5- i ff^rir ^.-sfc^r | ■i',!- '!Tfi<T *3 

T^Tf& 51? '<lf5 i I ’^r<fTtV-(^ Tt^T'^T | 

-'T^>?R^rs( 1 tT5T m 1 

■siS’RK^t “IRRR.T fTrsa J"C'1'sfl '^' 3 ^ C’l'iT 

IfCf'l >l Tf^'t I nl^rT.fIi{| ^v.% C^TT 

T.TO*r. ‘RiTriT ■<Tn*<i nnirr^ thtii qi “i 

Tf^! ’-iff’R Tf<:l^fr^, ^ >fTW<lV ?<‘5^1 

^R-STT ■5lT'TTfi%, >i^f?I.I Tf'l'l! £iV ll^ l" 

-rRt<lfWR Ri' I TR^lfS 

■stJfTT^R R»^ '*T^r.fft r=!?;T -^r^-Hf^-^^ii^V, r.'^^, ^ii^, ‘'i 

'5(t>lfel, nf-inTTfiV?!. ‘'iiT T";TfR Rr.f.1 

^W.'s I T5ifrfy[-5T '-.TTRTTn W.fff •]! >f»ft>i?‘'I 

T><r T§^=TT ^RfTR I 

^T^5iT I >lt>*lt^ rH*)- 

I 

Rf'lj ’sfn ■5ir^?t‘J?'‘ ’f? Ti^'C':.':'* I 

Trsrr^ii "si^ijR T'l'iii, f.if^'? Tt*i^r.JiT 

-RT<r tWJ Tfo^fo't >!['!, ■51«}iv ^ TfrrKi vjrifi 

“fftiR rR TKT, ^fi-fcT "SIR fT'??-- 

vrrr.T sri ^ T'^/f iJT-l -^RR ’^R Tr<I i 

nfwfjfm wr5»>ffR ^ Tf«i 
nfw i f^ nfsTi^ii ^5R TfT-it*i -* Rw<f 

•sRfifT Tfwn:^ i ct*r cTr*i 

if^TF? TRW #r< ^3 ’IR, C>RTT, 

TtK 5 ^^«fj RW?^ CJFTtr*?^^! 





-iCh i 

3F-rf^T^ ^tus ’ir?:^, ‘^r w:^ sn 

Tt^i -^iir^r^ .5n:«fj^ --rf!^ ^?l Thi i ^t%, 

■^^Hfir nf^^nsr^^l ntj^ 9 

c^ ■-‘rfk^'?i ^r-pfiTf?^ ’#» 

^r^i: sn, ■*rr^^ 

5 >p?4sr fn«ff=( ’Tt^i I 

>i-W^ 

^ 1 : 5 ^ I --ffrc^ 

I <ir.^ cn ^Tfr<»rf^, ^t?n 

ir^T s fspHR fiRi ^r?ii ’if^’o’? ^rr^ 5 ^ 7 ?$ 
>i-‘^^ i” 

'‘rt#r^'5« '■j^srtTi ?^rJi^ nlii^ ffc^1%7:5iiT 

'&f: c^t^r 1 ) 

W-^'^ cm\ I 

'-firm csjf^^t^T -rtfr^^^ f-i’sft?iT?T^ 

‘■5^t1%5^ af5^i5’ ( ibbo) 'ii^fS -5f^ ^F«^ 5fi:r=3[i{ i 

C^Wl 1^ff^ ftfe 5R^ OTf^l 

ill I C^W'Q ^ hsstl^^ VJM.^ i 

C^t’ft'Q ^1 C.w\^^ h^tl^ -*Pff'Qf% 

tT-.^i I Ff. ‘fkVf^ ^^°- 

--ttfr?? ■^T'Q, ib-'^'S > a[t5[^ 5l’?f^''9 3Ff& I 

1w^ il^ 

‘The evolution of man* Tl ‘srfq^Sf^’^ 
Si^ N8 ibvvs 'Q ibb® ^ I 

2f^ ^vs ^arrf^ "Ttftf^, ^Tt5rf>r^ '« fw 

fei 'srfTi^itMl I 1^3{ wff^-^n^tfw t2f^ 'Q 



’Ttcnj®! S 


^'tsn aRf^w*r i 

’!f^‘l?r?rrFF:3i^ ©’W i £f<>r3f 

••»fi^^r^ I fWti ^t?:?rr5T i 

5'r^ R f5«f^ iff 

C-':':^ JTtft^T r5l5?l I ^t?;^T5*lt?I, r^P 5lff5<T 

TF-*lf^5p-f-f ^c{ii-nT, >[^3ii' ^5^1 8 I 


5^r^^^^ fwil ^f^l fwr’:5Rf >fm[<l*l (Scit’ncos m 

i;.Mit>ral) ^.bII 'Sit r.F^ft CT^ l 

*ir^2r?.fe w f^5T'?[’ 8 ‘i&r^’f'U'-^i fmm 

o\ -sirc^rr^iri Tf w^\ f^sst^-5ftr^^i:T^ 

y.^Vft\ I iffm Y-’t f'TSBf?;^^ ^^\^t■^^ 

Sf>rf fiUTi ^'r?n T\'''^\ f^srr?^-»ltrJ>*iF.'^ ^I'^l 

'-lC»fT r^W»f??l ^':i’f?:>{f*5tJ r^f^ff’fr.^i^ S(t^ I 

( >b"f« ) 

ft^ -^m \ '^1? c^rnifif^, •5rrrr?ff?r8, 

>!t'"^ 8 '^im TSfR^riffs i 
IfCf ^57;r^r<I'« ’sifrfff5i7-hT ■^?:^ll rwr>lN^- 

2f<>r5f cF^n c-sf^ I f^f^g 

Iff C®rc^ 8 •sf^TfiV^ i fr?f^ •sfff^fvi 

I ^T*?f 

i'r.% v£j^ -sft-rni f%¥f>rt^r?f 5{ffs I prfog ^Tirffsn:??^ 

-SfffSf ^JTI ^'fmt^srl Wl I 

■5frf^t?r sf^^fi i 'ifcf f?i?:F% 

-r^tifinr tp^i ’«rFn i 

Ti’ ftfi ^ftF wi »R?F?r fF!:?? 9WT (pm i 

n'srprf^f f%F^ 'Iff cTTC^ftFCff (f%^f-r»Fi, 8»l -si’f) ^*fTf"-f 
■srtn «ftff3r^ «r?1%?f fwf5(-OTf I ‘oPiFtFf’ 

2f«R ff I ircf^ fff^g Iff C’^fC^ 





ilro 

I cTfwt^ 

ir’fscsi*^ ^?:^’ 'irnr?[ r 

^rf^fii -M «t^i «fli^f^^ 

^iiU '2f*f[5T >r5it^^^f i ■2itf'tf^^l,*(tfl^f^'5 

‘•ci>ftis(fwl '-^iT « ^f^'sri 

tr^fsr -siTrij)-1 c^t?:jffifOT fwfsr- 

■?j^ ^^1 i[\ r.ifrq's wll^^ -sif^nsr'^r 

^^\z I ‘cF^ ^wK' ^v\ ^1 I 

f^-% di?: ^t':^twi'i I ^’ftR 

5]^, nf'^Tt, 5(t5, >!tn, ^f% OTfe 

■5rr':^t5S(i i ^«ri cm^ 

>f^^iT %^«i I c5^-f^^Tff%f5 ^1 'mi^ c^1wt??:r<i 

^5i(t’jn?T?r ^(:?f*r?:>rr?rT i 

f^c^ ^r.m ’it? i ?;?:^i»', 

‘•^4 ^sjrf ^r.’l’spi ^f^-r 'is'l «tft i” ^1’ ■^tsi f^r«5 ?fei 5T”tr.5f 
’sitcsTf^iJrf^ fwi^ i 

c^fTcsti c^tcs(i ^ctf% ftf^ I '^T. 

'9 nft5(t®i i C^1K1 c^tc^ci 

citc<ilTni f-fi3’it)5T 5}? I fif^wj 5^;? 

>51?:? I Ofv^ ‘4t«t5i( 

f^r'^Fi^J?:^' tt9t 1 ft^ cTn:«rt?a 

1^?rr>rt’nr c^ >rt«ft^«i '« «f>i^9f^ 

^1’ Tiv«Ti i 

atc^ftfnnr "^r^sriir ^ '.— 




tww^—wfrwiF ■, >*» t 



“<jET5 fsr^R, ?i^?«i *fFr«f, 

2f^«i, ^«^■r5^ ^smrpTT ■stf^nn ’iH i ^^5 v^: left's, 

f»^ ftnri, ci?i^ ’ire?! ?t?i i ^i;ifj ?tf^l, 

Wf^l e ?!%?? 

c^f’f':^ me?! ?T? iTi 1 f?>‘? ?tf? ’1^;^? ?■« 

?t':^, e ?ffl'':^i? ?« c*-?! ?t? i ^®i 

mf? ^'i«!, fs'^? fw!, 

•^iff^cT nt^.?, f???!, me? s!! i 

e ’5^t?, 

*5jf?? ^'v?s-§ ’Tf^?! ^»e? f?f^! Ti?, 

5? I ?r^?P! OT? ?f?m? ?fe^, 
c?^ R9?fe? ?f?^t? ?■■? I ?s‘fe? ^1^, i^f?ifl 
?S TO ; ?S •??ta, TSffi; c^fm? I 

^'rr me’t i ?tr?, Rt?f?, f?f?, 
c?R^, ?ft’5, w, r^sjtf? m*r| ?^ ^rte? 4!^^ 

??! I 

?^ii> r.^?r?e •sie'if ?‘r^i ?t? ^\, A?te^ i 
?1?t? ^i!®T’f ?^fe^? ^n? fw?i 5ff^?! c^?R, 

ifft ?e^ I ^T? n? c^t? f?e5f^, ^fe? trr?;? «tf^?l ?t? i 
?|? Jt?t? T»t?^*. ^ 

?f? I ^f? 5t?! ®t%l, R??l ^t? C¥t^e 
5!^ re? ^5!,1? ■®rir«r’t ?^f??l, ‘<?re?! ?r? i 
^te5? ?-fe? -^^t^-s ?t5 ^re?, ?5'rf&?t? ff? ?r m i” 

ememwe??! ?f??^iisrr? sr^T^r^: r^e?t% i 

e ?e?f%^ f?f»? t°e?#l 5i\ c*n:^ i to 

2rr?R 5Rrff c^m froms f^iae ?^flRe?r?i f?wTirfe^^5n '4^ ?eif? 

ewk^ cTOm ^ ?te?! ?T? I ' 2 r?R f%:-r?»rc? ^TOtm, 

C^Wt? ^?Ff irR fsplt^ T5? ‘srR??t^?’ 

( v^b-o -r^ ) I 5n[fg ^ ^ ^ fieir? ^?tm?^? 





I ^kw^ ertflii 'ir^ff^f cw 

I sf’f6 'sr^fiTc? 1%®tsf- 

fifjisf I '2(t^ c^'^tr^f^ 

^\m I wff^N ^’vi5?p a®tf^ 

nf^M nt9¥i ?(t^ I «t^l ifl^ I 

••kt ^?:5t?r f^f^g t« s f-[^ *tT9sri 

I srtiranR^ ‘^^51?’ 

( >i‘5T?s isi4 ), fn^ ( iiro ) ^T 

gt':^^9(t?i f^uiRT T-rf?f^ if*N’ ( iir5so ) 1 'Sf^c^iT^ '5r?f5 

‘^f^T?’?:'?F rf'Ttsf ^1 ^1 c’f?:^9 -S^r^ ^t5, ^4 

f4f^s m ^w.% i 

f5(?:'!i^ ‘^fnfTO’ cMm T^m' 

^?rTf? I 9^^ s(^ I C5|cgt^ nfg^TT’T 

?rt#t ^-*1 ^'iwsr i f^t%g 

^Wtr.^ ?j«t t^rff^f fiioi ^tr.^tT5sn i ^«(fPRtc^-f 

'2r^r^^ I 'Q ^cn^crp;^ %% ^t> 

I T^-% Rflp^ 

srftJW ^rrnt^ntcg^ ‘’4t?F^ "sfr' 

fif'ir^i <2f^f-rT I ’jntv f^srrs[5i’? m 

^«rrtf? I 51^ c^t^ 

>ii^ 5f^f5?r 5^cg^ U i ^c^ips i 

^ cTT^Hr® to c^f m 

to 1%fiT ^5Tt5sn -^Vus ^<«fTtf? I 

5jc^ gnrc^ w\, *1^, tT^, ^fM, ^-r% 

^trsTt^i I ^ c^*r ^ c^% I 

'sito^g *it'«gi c4^ ‘(itrnt ) t 


8 <^m 5f!r5— is( ®r»f, ’j: >»»>^ 





8 c2f?frK«ipt^ W^'Q cn 

5Ttf^fTj^ ^ ntc^ f^^wtsr- 

’ft“5t^ 1%^f7:inf sff^ ^fTO?:!Ef^ i 

JTTffriw^ w,^ '9 'f^’rP:5^8 T^T^ nt^*rf^i^l cf^rts? i^ 

tfjwl f%f^ ¥Tip:'*^ cw i w.w.'^ 

5'TTtr^ I ^ ^?l t%. 8 ^T%w.^ 

±fT1Ppe^‘ f^sst^, ^^Ttf*r I 

nf^'rj liT^t 

-^t^l >l’^fcrs 

2f^tf‘[i: I 

?Tl I >TK5f?[ ^’-^fri ^5‘f^T4 

?iTt’fJl’ >f’^.^':«i ^-R nt^, 

f^W 91^8 •s^r^ ^t':^ I (Sfftfs (ffwt >T^>f 8 JlRlfs I ’ftf'ff^Jf' 

R sftf^R 1%.RiT Mliv nrsTTi -^ih i ^’rM«-: 

^<«rPRtR-n UR 8 

^si^ -il^tR TtiTl ^d':^ 1 5Rf&^ rwr^R?-^ SIR '^i' 

^Tf\t I RtRRj ■m’? ^r^i5w 

WAW^ I fVs c^i^Rt'9 '2rr«(t^ i f^r^« 

I 

* 5WPW ^ifain JT^c^ii fwtftns i 

* rnff^j-Jit^f^ Ff^TPrtsf.—(^f^snsaf KST*it<mi) > • i 

1 (^5 jRwi—5«^* >—c^fc^rarm^ ®|t5t^ i >«*i* i 

► ( «5 »!*v^*l—)—n#!*!?® 5c5t*1HfW I *j: «^-'9« i 





itrS 

^f^i'lT I %4i[; ‘•srr^-r ^ 
Tsitc^ f '^i^t-’-r! -- 

C\ ^3}iJ ^ c^f5 

I ^f%TR 

c*rf’nii, ^ 

(m^ T'l wt '®i-t?:¥, 
fsTPit^^^s^ ^tf^ ^v\ 5f«r^[i 

c^,>t^ti -^v^m cTtf& s^ ^t7:¥ r 

>i’’»rji I a^ftR 

^Wc-n =i’sfii c^f’nri -^it^Ti ■5i>f'-»rT 

^T% c^i^csi >it^ c^f5 i»i^f5 ^«ri 

1% ^jtnt^ I 

-sif^Ptm c-m s(i i 

n?N' I ^P{ '5iTf^ ^^iricw i 

C>i '^^J^ “rf^-ft^, ■^W-T.<^ 

c?^l Rutcf c^, I 

C^jlf^f^? a si’Sflf “^Itsf^l 'SV^- Tl ^?ft^-®l 
’t’tR f^#t< cwf^rc® ’it^, ^^>n3Tm mfff 
1 ¥Wn<^ i 

^^s[^ srt’sff^ 1 15-^^ ^tri- 

nt^, 'ii^f5 5r*F3Brrf^f 

cmf^ I >ppi 

st’RPTN’fTi «(%?! >rf^ c^f5 cfjp «tf>nn 'm 1 

c«Ftf5 c^f5 51^ f%^®i 

^ ={11 ^t*5% 

'spn^ ^ to I R'li^iR^^ Tf? I y\4^- 

’ftWr c*rRrai 1%^ ^ 1 





>lrt 

C^tf5 C^TfS I ^t^lTl a 

CT T5 fit^Q (7rHf^?r? * 

srsra ^f*n® I 3fnri?*r s^i 

I a, ^ ’^Tt^W'8 

I 'ii^isrfV, 

( siriuS ) 5117 : 3 } 5 t>Sfli ^JsbVr S'! ^s fs^ 

^r^rr?:^ i c^5t c^f5( s}«!f3i <?}. -ij ^^trrf/:n^i 
'5f77r?i, ^r?T« ’(‘Rl f?^ i v^iNn c^t^ 

3}?^TWn 3}5-f«^-^ C«r.-^r3}^ (T^tfB C^lstfS 

■Sfr^ti:''} f^F3®i I C^S} ^RtHfC’fTI 

fTrYTi-^^tc^T} filin'# mK'^ r.'if^?! ^fe- 

ci^U ^ *1^ ’?.’»iTnn:'^ ifj ^'*fifjiif^ -^f^irsw, 

yfi;i»f»^- 5itt I ^TfTTi <Fn 5 c^ifS c^tfS ^ 

r.^f& c'^ifS ^r5i c^ ^T%i nt?:^ y ^ tsi^t 
^« fi c^ jfR‘ri 7 f%s 5 nti:^ y ^Rfr^ 3}^«fT 

^5F ^cfl <ir?5<Fi, i??f«.3i?:*f[ ^rRr^r, 

5^:?-1 3i!?i j^Rtgi 

-©H : '-^1 -affT?}! C^ -sif^ -^\^^ 3}?'llf ^ 7Ff<ic^ V” 

f^R fsr^ ^^Ff5 -^Ji{ *r?5?R?} 51? 

( itroo -[?P j 1 .5tr.? »fif[vff^®t5( 'Q 

r®R c«n:^ ■sftf'ff^R ^itfw 

c^’fl I '2if% ’sr’TR 

I TfU’TR 

®r?r®t '2ff1% cw >it5Rt i ?iF5rff^f^ i 

^n3it«rmciT t nf«Ti Tfi i 

i\rst ’;^tm ^ ^r?i5pt^i rgss}«T|^n^ (TTmt^f^ ^ir*r^ 

c^ Tf^^ri -^i -q >nfk^ jt??:?) 



ib-^9 




I Tt*^i W >if^ ‘1%c^t^^^- 

• f^Tf*!’ itrss—’<?• w 'Sf^tPns 1^ 

’5?:?r?r w\w{ 

(iMbji rr>r ciR-^rfl^jt^ (?it>ritf&^ >f«j 

If? >^1^“ cgisjprff^it'*^ 5t5 c’^fC'^ '8 \ 

if?^ fiif ’ICQ nw I ’IDS 

^ft’fri ^fR?f ^Tm fw^®i c?8?i i '-^i^ 

f?c^ Um ^tc’f ^t’f w! s 

5f?f& ?'r^8 >ff^5t^ Q I ^Tl 

^5T’ '2r^f%^ I 

5T^' nr*5t^T mi I '2f!^J 

t ^t*rf2f>it^r 

‘fW^T ^tif 8 

2f^t^->ii^ '8 i»^®8 '?f**nf fif^tpn® I 

^5- 5rr.? ;i?:5(tf^R '« 

>T^Tt7:n ^tc^rrf^ i f^ssn w 

iN ^tc’f '2f«rrsr^“ 5fir 'Q >!?:s(t^f% i 

^'k’f 5ft«rf^®i '« i if':? 

w Tf'^1 8 il?-^5=rt^ 

c?t^ I 


» A Desctiptive Catalogue of Bengali Works (1855)—J. Long. 



( fX';'^ ®5tFTir5«f ?tt?r) 





f 'fY> t 




I 


■>/)^ hjyu*- ‘ vtia ; r^'-i/~' 






9,^ 


1 ‘ufi', A/y^y^- 

/'r^' 


w\t -t/V? -v * 

»✓» # • 

f/ff ■ 

■v'*^ i/y\yi t 

•»> 7»^7««1*- “ f «^*v» 

r ^«r- 

1 r f ~ 

• 5 1 *S *'■ •-T' 


4 

I'ulfi't 6 -^yjA 

^ VV"*” V *y^ 

<r'>.-\r •, 

.-V^ ■% < 

v^' . 



't-^. 

»v^ 4, -^''^ 


c 

/ i> w 


1 "W ^ •w/^* 

V** ' 

• <• 


-9 1 <»’’>^ V jt/7 i 0^'> V *9 


^ V < ^ l|fv ~ 


A.Sv 






<. 

IS 


C'C 

^•a fS'-r —-V -vn * / J -^fPiO'*'. -;vi«->< 

^ 1 /»* ^/- JMT l-Vlf *-^'. ’''■-' 


s 

I v»*- 


•t.^- 


' ‘, • V 

Vv- /''-* >• ■JKv' vt t - , 

• vx. < iTt 


( v7 > < 'I *S S \ • • 

'»^ - 

%V 1 V' •■t »./«<7 


% ••v< 


/. 


»C» cei^i ^Jcaiar^^? faic^jti? 

•’tf^^’ (.stc^' ) i «TC5r«5JT\ t§T^CiT« 9Z9 45^16 ?ftti<S8 I «(^{S' 

1 5nil^^ ^Tt?r«ifi c»r>r^3 

5W 9TC^1^ ’’FTCf I |i1^»!^t^?I C’f1’5?C9^ Tf5|f«1i*fl5 

=^?1 »W?*IW ^ I 



ltr.^'f%?:¥?ii i 

^f^1 p ’rm^I 

^X'S Ts I '51^^51 fr^?f Ji^RNfw 

I ^5f>itri'f.^T 

>![fi'?riR CS't^I I 


'il^. 

1 *3 fS'^t^ff^f'T ’lt‘?^l C’f^. f'W»V 

>irr?^?:^j ^i’ *3 -sTfs-.!^ I 

^ >!5'5f <p>-^ npawi J^fi- 

■Slf'l C^r:*!! 5r¥^l<li‘ Ti’ ^W*T U I -Sff^^ HTi ^5Tt<l 

tfra >i?|j^^* ■-^ifs':^ 

I f5^1SR>flf^T.-tR T5lf*(ipf'-fJ- f^rSIlWfl 

'^IT- f>^:V I ^5^1 VAfffi iOT *fWf^ 

c^fwi fif*( vm f^i, r,v[v 

>f5^ ^ ^pisrr® ’em ^>'<i ^trti 

I f^55tw^ *11 ?pr^*i, fsR c>i 

I hnn-^' 

^ wp4f^^ ^rf^'4 

^rt^TPQ rA ’^’fT':^? 

Tl' Sf^^t^I— 


“Clifford possessed an art of clarity such as 
belongs only to a very few great men—not the 





pseudo-clarity of the popularizer, which is achieved 
by ignoring or glozing over the difficult points, but 
the clarity that comes of profound and orderly 
understanding, by virtue of which principles become 
luminous.”*. 


V5Y\^ i 

(Sift i 

I f^. 

i Tsrsrr^i) nfHt^ Tm\m i 

^.\r\rb- -sizm -9 CSRtftf ’fR I 

*1^1 f^R 

R?rasRii 1%f5? ^fTO I 

Rr^Rj 5(i f^tR^ Rf% 

RtRfRsri 1 Tf? fm f^®tR^ 

w-R "^1 Rt^irn^rR ^ c^z^t #Rr 

gnR'^^ I ^ ?»R i 

>2fRj'« nt*R^, ntf^^ R»fRR®t I 

jf*fsr*rrm ^ i 

f%n=i RCTO R«atW^ TO Rf%Rm ^rr^j ^ 

n W$J W'fsf nti TOs? I 


> The common sense of the exact sciences—W. K. Clifford. Edited 
by Karl Pearson ( 1945 ); Preface P. V. 






>rTT C5FT >rrf^^ I f%f^ »rtfw 

^d?:^ I 

?<i >ftr5TT>rr«f'^ ’if^^t?:^ I fn'^5- 

"n’:^ '^fk -9 I ‘5ri<(^-^?rtT5iTi' sitc^ 

;rrj^ 9 f>T’? ^1 c^tWr^f f>i’^:’ srfoi 

<,m-\r^ ^5^iT I ^T m 9 rli,^t?:‘f‘^ ^T?i 

I fn^i ^?pf5 

%^r^7:^is( I c^’fi I <5 w\^\ 

'■.‘Tffr^^'^^’^ ‘f;i\*f#iriTit5’ 5TT^ '^U iTt^^ ■^fsini 

! cT^iif^^T 5 ^fn:4'9 ti^ n-tfs^j fl^r 1 

^"Js c^rr^ 1 

fiK^9 f^l^rCTSl I ¥Tir?fs 

f%f^ ^~sT.m I ^fts5!tf;’t=j 

-t'\^ ffe'rl t" "5iTil-<T f>lf^ ‘Tf»f?:i7?l 

f^ssiOT ^'<iTil 9 >irft?:^T^ w*m\'^ -sif-sfi^ 

ff^, *3 ‘mf^ b'c^ifw^ TfH^t^i *fC'71 

TfOT^^'r?r?r ^1 ‘--iPt-rf^’ «r^f& i?5i wm 

r*i^ >f‘^n ‘irT#7?:i7’ 2f^Ftf-i^ ^ I** nfe'k^ 

>Ttrj^pfmt?7 ^n^n 1 si=T4^5T?:i7 1\^ 

'±P7^ 5T:?f^5T I SKJfT ( 2lt’!«t, 

iss? ), ‘3f?t^g?f’ (T^irj't^*!, ), (' ^rn-fb, 

) I ?{?f^^7:5ri c^lm 5J?:? ’sdr fir 1 

'si^TY -W^ >rtf^Prr«Rt^ -site's cnr?f^ ;fs(- 


^ ^(51^ 7itcJrari^*p--«i’i5fv nn . ^5 s-js—ji 1 
« ^sitFrt ^m3!^*«n5—nf«i! wf?? 1 < 5 ; S'* [ jwsfnf^ 

f?7f^ «tw j I 

8 7ftw3R^—^*ilr i ’j: sv-^ I 



?iti I « ^Bft?7r?r f%|ti 

^r«[^ ^ I c^rtw?f ‘‘5t^^7:^f 

f^?r# ^U I 

^^PFtc^n G\U. f%f^ ?Ptf^ ^k?R i 

’fir Tis^n f^^spftf^n^T ^^- 
^’ft^ I irfcw^^ Tf^^ri 

f^fsprlf^c^ 5(^5 ^’Tiif -sft'i-^ff^i^l I 

f^tsT w\r.^ nil^l ^tsTC^if >ft5f.^ I f^% f%S5t?:irir 

Ttf^ w '«c^ I 

m'<^ ^‘K>ft«ff:^ f^iit’f ^f%¥l 
>it5:t^T ^^7fr:vsir (£ff% ^tfl^l, 

^?f?:^ir fifini-^^sTt^ ^%l, ^Wr:ir 

^t?:^t^ ^tf^irt, ^®ts(t1w^ ^“sC-r 

^f«f^tif mu c^ TO ?Rr?f=r, 

^t^tif f^r^ ‘ift df^lft^ 'Q C^f%?:^, 'Q CTttif, 

tt^ '« ^t?:«Tl, tt^f'f’r ^tif ‘iiniltfitfiT ^f% 

«lTft< i” 

( f^^yri : ) 

ifCiT iftOT^j^tif <2fw I 1%-^ ^tir 

fTOT^ «ftf fwtOT (Tft' >r^ c^ 

if^ I fw fkm 

^if <TOt c^ft ^ I 

^n'-^ i 

^ <2ft«ftw ^ I 

iit^ 's^ ^’cif 1%fa[ ^ cifflciTC^ [ 

fwrsT ^TOfJ } 51^ I W ^1%^ 



^sr^fan:^ 




'Q c^tRi h^fkw f%fi( c5(cs( ot i 





I <sf^$r®f <2r5rt®i 

m\‘i f^!T ^5ft^ r 

(f^f^aj : <s\^m ) 

«r^i nc? c^ I 

^*rrtn^?>' f^^tsrf^’artTi ^ ^ ^§ricw5p»f^ 
^ I nft^ ^1 n^cwc*!^ 1%f^ f%f 
^srrf^Tf^ I "srrf^ -« 

5(t^^Ftfe^ 1%^ i 

^tf% *r?n i %rf% 'Sf^^ ^ 

f%f^ c^t^rrfl wf 

W3S ^fi^Tft^T i mm 

5[Rt^ ;— 


mi 'sitsrt^^ C^Pi 

i^^^ 

ct?t^ i 'srtf^ f¥i ^5!^ ^J%n 

^nsrtc^ vQ ^%i ^^ir®i-'ni7?»r 

'srt^ ^5tf%:^ I <^1^ 1^ f^®tH-»rr^ i 

lii^' ^^s( Iwtsr-’Ttas^ 

cmsp *^51? I” 


fwt5ff^^ c^rhstif ^ ^’c^ fef ^srr^srt^JTt^ 

ajf^c^ 1 w c’fcai^ h®tf^ mrn^ f%f%'f i 





^^8 

Wrlj, ^ ^f%im I 

c^Nt^ trf^, f% ^ ctf^ ^«n, 

^• 5 ^ f^'Wl f%f^ '^(M^*{ I ^t?f fT 5 t^' 2 f'ft^ 

^1 attitudc-4^ nt'«^1 

I ^C5f iii^ I 

f^FT^ ^(\m ^t3n 


^ ‘<2ff f%’?:^ (ib'SS'Ji) I 

^^i:wf5 

^tfwfw i '^tf^ 

TO%1 ( ib-oS-ib-lr^ ), ), C^5Tf%^T 

( ib'^S-ilJo ) '6 ( ib-^^-ib-^Xi ) <2r^^ 

^^Tr I 1%®TO ^ ^ '®rrf^^ <£(u^ >£iz^ 

f?C65, ^ ^ I ^t%f^ 

^^crtfw f^f% ^'Mtw >5jx’^ 

1 

*n®l^ ^ f%?t^ v^^%5R 

wtRc\i%^M, ’(?t<'Q^ 3Rf^csr?t ’•tfef 

^Ts ’ftf^rnf^ c^ «(t^ '^«r'^f%^ ^rti^, 
fiftlw^ 1 ^’?:^ 

W5R,—’T?[’"TOr TO «lf^^1%®1 
c^ «rrc^ 'ATs to i to, «tt%^ a c^ 

'« '^«l TO *n:^ 1^W^, 'STf CWITO (?ft ^ TO 'Q IS'tIsfTO 
?r^ ^’c^ I TOI 'silw '©'HTO «rtl^ 
vru:?p ^ TO I TO c^ '« i5®ff[5r, 

>2tf%^fTOhf CTO 1%^ C^ ^ • '2fft%iT 'SrfWFfC^ 



'Sft^fw (Natural Selection) I* 

vi)^ f%f% <s^fm ‘^’ <£fTO 

3TTO C^ w:^ <2fTfWfhJ 

^8 c’Tc^ I ^^rNf't^s 

^\^ ^5^ i f^ 

^r$Ti? ^srHi^rTRi c^ 

C’tVcWT C^ I 

^ ^ 5nr, i 

"ft^ ^ i ^rt’f ^11 ^ 

wr ^ I ^ ^5tf^ 

TtiT i #r< nf%«rri( ft“'fwi i” («r^: ^) 

^ Thi— 

Tht“ 1% ^«n 1^^ 

>T’sTrf% offr 11 

nwiWtt^ ‘f%®Ni’ '« w’tv %$iif ^t% 

1wt«fW^ I 

f^«rf^t?f -srst^ ‘<2f^^ 1 

viit enfscn (^t4Vz^ 

f^f%^ w.^ c?^i m f¥^ cat%^ <2ft%^ w 

(Sfff% isrtif i^cn ^ I <2rti^f%?F 

Thff^ ^Tt?^ ^tfer ^1%^ I 

WT’ 5ri 

TO froi^dS 

Wi'«c?1w^ I 

« On the Origin of Species by Means of Natural Selection, or the 
Preservation of Favoured Races in the struggle for Life (1859). 





^Ifl ^u^r%i I ‘<2f^f%’^ 

‘i )^m ^«rrtf?^ ^’t?^ ^'z^ \ TnW®i () 

‘^tc^rtw^’ ^rfw 'St^c^'Q ^ w 

f^tf^Hi^ ^-KtsT f^^«rhn 

wi^ I ’:ff^r% ^t? 

^H’ s(t5r^ <£f^i:^ 2rff%^ ^?iin c^ 

^tc5rt5iTi ?Kf^ 2^®t^ 

I 

"<3 ?t*ff^ 

1%^«ft?n'« ^ cf«n i 

^U^ 2f^ wf ^srhrf^f ?r «ft^=n to 

1%f^ I 

«r^to 2mi'^f% c?^i Tfi, 2f^5[ 

1toft c^to, fk¥t^ 

^i(f^“s»r *r®t#?f ^totof^T i f%'s 

‘®tOT ^t^n’ %l¥ c?^i Ti^, hssttocf^ 
'srtfwf^ '« ^ttrhr f%f^ c^ i f^cgr^to ^ 

toi ^ CT «im ^ ^trf?r 

^ to:^ ^ I c*m 2r^to "sitwr^*! 

^c^n:^— 

wrW^j I 

^1 cVK^i I 2f^f% ^ 

^fef% I” 

?Kto c’^^Tt^ (iir^o-i^^ovs) 
^ ^ 1%^ »rff9 nRa^to ^ l ‘First Principles’ ( 1852 ) 



is*! 

CKTfCIST, metaphysical 

^iirsK^i c^tc=rl “rf^ 

W® ^ I 

^f5® ^ f^® I ^w®s, >4^ 

TTwr^tiT cw -^sm 

TO ^tc>i!St^(Hfr<ii Tt®1 1 c^ f®1% (?i 

wwt -sTf®!!® I el^f^ '?CRt3f% 1^®ta[- 
5rt%®R ^TOft I 

c®Kf 'ijx^ f®f^ Tl’ ®1’ TO 

(2f^3f C3!f%<[ >itf^ I ^'FTtfrf®^ '« ^^5(1 
fw cTOf f^TO TO TO I 

TO TOiTO^.^ hsstf^ I 

’tf^ ’^*^tii cTOt^^ 

c^ nf^®i ®tn «rf® ^c® < 2 ff® 

(7T^ nf^®i ®t’f f^#t< ^ i” 

[ <2ff f® ; (Tlt^^’tm ] 


w®, 

C^ WIG^ ^f? ^tTOf® 

^fro ntf^,—c^ TOt® 

^^r, (?r^ ^r® ntf^,—®!?! to® 

cijs-f^ ^£)^ (TO® ^ c?®ttc® r 

[ : m\%] 

‘On a piece of chalk’ «t®OT TOTO TO.^ 
•f?n:®^^ s— 

“If all the points at which true chalk occurs were 
circumscribed, they would lie within an irregular 





icsb- 

oval about 3,000 miles in long diameter—the area 
of which would be as great as that of Europe, and 
would many times exceed that of the largest existing 
inland sea—the Mediterranean.”* 

mm 

5Ttr^ <£fThr 

4C^C^*^ I (TPW, 

«rff% f% 

*rtf^ ^n I” 

[ 1%: ] 

"‘wf-pf ^kh\ ‘^ns'srtt 

cTr^t^f^ c«ft^ ^¥1 
^^'^Rctf¥ l^rfw (71^ ^w«rr ^srtf^ 

¥1%^ i” 

[ <2fff% : ^ Wt¥ TO ] 


1%^ 

‘fsfTOt’^ (i^5o8) nwn i 

<2f¥^f%*n:^ srrfR^ ^cr^fU 1%^ f^c2f^¥ 

wt cHirfe^ I f¥^ ^5rf^!.»r cwu^ fetn 

^CTO I 'Sr’t^-TO^ C5? ¥tcw^^ fTOi:^ 

¥l Hi:¥¥ 

I f¥s ?^fwf¥ '5ff¥^N’¥ 

ntc¥ ^1 ^ cfti TO, f^TO 'Q n¥ TO 

♦ CoUccted Essay* ( Vol. Ill) (1896)—T. H. Huxley- P. 3 



?*^ <i}Ts fwt^ ^W^’TW 

^c'?ic^ Thirty I ^c^rf^T (STAX'S ^ i 

f% c^ftcsrl I 

c?tf5t^ ^ *f% l^sWt c^ I 

a C2!|i i 

f^ssKl I 

■51^ "sitFri^^n ^n^tTO ’ff^^ 

nt'«5i I f^f^ '« rKf^^ WTf? %t?i 'Q 

^^ nt^?i 

c^m'^ Thf^mi ^ wt^ ^t«rf^rra 

Tf'-Q^l I hf%^ ^^rrft <2fwisc5rrc^ <sf«r^T^! 

mtS c«r%?$ wi Th(—(i) (^) 

(o) irKf^^ 1 

‘‘f^% ^ 'sr^f*^© ^srW^ ^zx 

f^®t>n ^ ^’Tl I 

f%l 1%^srW^ f%f% Hsf ^C51'<3 ^ 'SITO I 

^tsi fwWi 5t?rf5 ^<-hr (2fw i 

c’tt^ 

^^5^6 f ^ ^t >i t^ ^n I '5r«^c5(^ ‘5it«(rW«i’ 

srfw I cTfntf^^, c^n5t^, <2f^f% h®tf^9t<i 

^rt^frW'fc^F cwt:^ fe 'srrc^rt^sn 

^1 I ^«crW«i c^iT ^,—^ 
sn i wtOT ^ri I cs^trm f^f®w i 

stTw 'srr^f®^ f^«f «r«rf^ 

MO 

I ^*n7(tf^ f%, 

^<jft«f ^t5f =n I ^ ^4brfk3ij ^t’RTWr 

^<n ^ w '«rfsp5f srt^ ^ Tt^, f¥« ^ «rc^ 





(cw, ) fl^!ts^l ^ ^ ^^\ I 

sriw ^^tf& h®tf^ ^sm i 

(7f ^sRWfft n1%®rf% 

^1 I n?t< c^ 
niftc^ TtTt^ TO Thf i f%^ 

<^ crr^tt^r Tit?r ^n i TOt?r i£i^i to .erk^t i 

>f5}^ n?t< n?lT:< ^ TO i 

5TtTO» m ^’fTO 1 '^i’ TO1 ^tcn^ 

c^^i, ^ TO’fl c^n:^ TOTO i ^^1^% 

C^f^ ^'hiTO ^ TO I CTf^ 

<2^ I <2f^f^'6 ^’Rf ’qk^ i t2f^^ 

^tc’Rf (R[t«( "^TO ^cTOJ 

nfMfk^ ‘c^^ c^^^^ ^TOTfc’l TO'^fJl TOc^, 

to^'Rr c*c^ 'sffro I ‘fsBTO 
'2mtfk ^‘firMh »f^wi I fsRTO TOj 1 'S^ff^ 

^■\m Ti’ c?^l TO, TOf^ fro cTO 

I Ti’ f%i n% c?^i TO f^, ^t’^ c^ 
^ TO nro; f%^ c^ (RfM1 to 

(W fw TOf I CKTO^T, TOn 

firfro <TOf%^ fsRTO 

TO ^ I w®5, cTOR 1^TO?f ^3F3( ClfTO (TT^ 
’^jf^apTO^ w® ^ I fTO’t^ f^rro^ ^tw I 

^tCTOJ <2fwf5 ‘^ITs k®5tf^ TOm f%TO wTO 

M3 ^5(^1^ 1 

f^tro »lTOWl kfTOt’fJ kf%k 1^®tsT- 

I ’tTOrt ^’f^ c«tTO ^?n 

iw* 

TO I '4^ C3!f%^ 2fTOt ^f'RWSRTO^ fwtTOl fwt^ CTO HsT 
'^iTs ?4sr CTO IwtcsT ^ff%*r«ir toc^ i ^ w^— 

f^TO TOTOl^ f^ TOTO W5 cKirc^ i 



‘(7ft^%-if^’ 'ii^ 

I "Tto^ C2t%^ 

f^Yt^rt^ %t?r!l%?f ^wfe W¥ ; 

wm cot:^ 5( i ‘'srwtft’ 

«‘fwtr^T '?m I 

‘(?iW^^’'«‘(?iN^f%’ 5r^5PF ^’f5 ^ii^i 

c^rNw^tf I '2i^ '2fW3r I 

<2fTO >2it«(t^ 1 ^’f5 

f^f%g c^ c^rc^ru^ i ‘(Trt^^^’ 

2f<fr5( ^ti:^r5T ^ (Trt’^f^^f ^<t^ ^1 ^f% i 

c>fWcTt«f wim I l^T 

a ^v-t^ ^twi ■5r^«i ^f% '2itf1%^ I 

(?rN%rt^«r^ ^ ^T®t?[ i 

(ttN^ '« i 

f^f^ I 1%^ 

fsr^ '« mf^ ^4^^c3rr?f 

fw% c^ ^4h1%3ij wir’f c^, 

C'^PtCsri nt'«?l ^■\ I 

^ti:^ I ^’f& c^ 5|^srtf^[^ t^c^-f <pr^ i 

«f^t^ '« ^tf^*n:^r?f ; ^*r?rf5 

Tl’ ^Tfr^f ^1’ 

I fwt^ 'Q wt^ 

>n:?f (7TH%Tr^«r^ to i '« >r1^^w-5i 

<5rM^^ WtKJ^ ^*r?r i c^ n% 

^ ^u\ ^tcw^'?f ^rtrt^ 

'2rhFf%^ c^ftfc^R i a (?tN^<( 

'^fh Tf’^ TO Tl TO’Ff^ CTfC^rl TO ca[^, 

.5rM^?F WTsto c^ C5f^ c»il*‘f'^c^tc<f^ Tf^®i 
^ tt^'hi I ^trw^’^nr fifro 

^trtQ '2rt^f%^ i ‘^^f5f%f5’ 



Ti (TrNf^rrrc^f^ te ^?rfm^if ^mc^y 

^ 3R»fs TfTO I c^ 

w ^ ^ a% I Tf’^ W <21^, 

(Ti^^cTtc^nr W5t'6 ^ ^ c^ I :rl 

c^^l sri • '5f*R[nr5f 

c^ c>fW^f% I c^ 1^1% *ft^iir wcw, 5itm w 
5(1^ (TtW I ^rtrlir tT’c^ ^ «ftff^ 

c«rc^ I of^ 

I ^rtcw^TO^ 'st^— 

“tT^ fsr^R 

^^'6 'Sftff%^ l^tRsr^ C^-kft CTf^^ Tfe^ 

’Hr i” 

cTfTit <2rfi?f%^ WTrr 

^ ^ R«rtc^ Fi^R^r i f^ 

'2f^ f^fsr yp[^sf 'ii^ ftet®t 

cw 1 (sr^^TRt^ «2tTO^ 

WH? RR I Ok-WM C’^fR 

^ ’Hr i r^ 

rWj’ ^1 '« w 

W5R R% 1 'ilt C3!|%?f (?fNf<lf% (RtRt^’T 

TO =n, <£rf%^ TO ’Hr i (7ft*f#2Hn$i 

#R>rs<5HR'8 TO sn I WS^-^, RtRt^’t «tt^1w ^«t 

c’^n:^ rWcHtr ^'«snf% toci, mn fr ^n i ^srfwf^^^ter 
'6^rN^^ 'ii^«ri om froflRR i RtRi (RtRi ^wtfro^ 
TO (TrWfsfwi ‘^hi^ 

^ ?r3i’ I <2rtffw^tbR 

5TO ^^hFHRHr '®Ht^i^«i fwlro ^rlir to' ^ 

TO *rfR, rHri i 

(?i W\ t % 6 vil^ wtH© ^rtiii ^ CTO TO 



^*tt^ I ^^*1 ^*n;Trf^1 

I f%^ f%1^ 

I ^ '2Hm 'Tf'#j I 

‘^t’ srt^ <2^ "^1^ smfsr® 3{^ f% 

^f^fir® 5{^Tf? c^—I 
f^<[t^ I ^TftrfSc^ C5(r^ 

'« (ZTfsTW^n I ^-^51 

c^««n c^ m, c^tcsn nt^ft 

TtTi 5fi 1 f^f^ c^t^ 

f^m■t^ c?Tt^ c^li I <2rff1%^ w^ c^ 

Tt’c^ f^f^r ^ ^t^tc^rr 

f^t«i-2f«rt^ 's fei-«f«ft^ cwt^t^r I <2rr^l%^ 

'ilTs 

^ fe I ‘ii^ c^t^T ^Tt^Jl I 

2i^ twtwi 

TO f^»r Tl ^srfwfw I 'sitfif 

Tt^^TO?f f%i ^n’W ‘jqw^ ^<rt^tcsT %1^^ Vr?r ctff^ j '4^ c^i^ 
c?*mtf% I ^vTO n^ *Rr T’c^ c?f^;. 

C^ I 2f^?r® (TT fkWM (Sff^^l 

^srff^ I fsfc^ ^f^«rlir ^ f^TO<i ^rf^il ^t% i 

>n?5r®i ^srt^fwtTO nf^d^ I 

v<i| iTf^ 1 ^r® c®TO5T, 

^5^^ I ^'s“r 

'srit^ c^f^, (7(^ W 'srW^ TO 1 'TO^ 

^^F\m c^ TO (R^ 

TO I I '©WTr 

"^Rtlf ’®R^ fK 1%*R«1 ^f^wn, Tf^twhr ;. 

^ c»rN i fwtcar ^«rf^ 5rt^ r 





^o8 

^P(^ ’®ffwf%^Tf? 

I ^'vnf% c^^ I ^ 

^^fCST ^U I W?! w^ ■‘‘tWfJ^C^ 

Tfrlt ^’^C^RT ?inp®ttm^ ’Tf^^ ^ ^ I ‘iiw 

iftft ^\ I ?tfT^ Ti^- 

is^ *rt^?i =Ti I ^ 
iwlk^ Tl’ ®5^’»yij1^i:^ w i 

csm 1 ^fw%Tf?c^ 

f%f% w® c5on:^, ^^^rsrkw c^ ^l^->["5rhi, 

>f^?r '®R®jt^t^, ■^c^ 'Q ^ 

^«rr i ^st%?r 

f^^'-r I «ftf^^ ^ ?Kfk^i ^ ^tiT^sr, '^mrn -^\m 
^f%^ c^ I "sit^ ^ 'W^ ^1%^ 

^’?Rf f^fwi c?c^ i ^ 

^5f5T ; "StTO, ^1’ ^®rr5R? I ^tCW5[^ 

^^?c?p c^ (?R I f%f^ cTi^ttr® CR^5(, 

Tl '®rfwf%Rf 3^ ^ ^s ^'.t, W ^ 

^3rt^ TtTO 1 c^ ^ Ttii i 

^ ^ ^STsm^^ 'srtf^t^ WA 1 ^ ^ 

'« fsrf^ w I 

‘^rhrtt^’ '« ‘f%Bli5T srfw ^’f5 > 21 ^ tTotw 

^^faRP ?4iT I ?Kfk^ feRrffe 

^tfk^ knsstf^ »i3sji>f^ '^pc^cM I ‘^rtirft^’ 

iW^ 5r^tTt?R[ '2RPtf^ I TO TnW®! 

(1^ I ‘srW^’ ■?iti:w5(^^ cati ^ 1 

<2(TOi 1 <2rTOi^ 





^ i c^1 c ^; ^ 

c^ntt^T c^ 1 TKf^ cfc^rc^ 

1 fwtrsnr ^rr?r€H 

Ti fe I ^^‘ii^, 

c^tt^ ’t^i? I tr? ^’r?f f^ci 

^iRciic^sr I ^ i ^wst, 

1%f%?r >r3fif <2ff^lt^ Jiff'S R®tiT^ ^t?:^T <2Rm 

«r*('R I mui ^ >f"^ 

'oiTtK I (OTc^5(, 'ii^f?^ 

^«i ’srRprt^ 1 

c<^c^ ^ntTR f^ot ^tnqtr^F I 

asR TO niF, Rn<rf¥^^ n^ I 

»r^>f 'srfiRt^sTi ^^1 i Rf^x-r '^m 

sni, ^ I f%l%^ TOti 

^ TO 05^:^, ^tcsTt'^TOc^r^f fei 
^tw ^ i ^rf%^ TO, f^’^ I RtTO 

c^ ^wlTR a ^ sn, 

fTOTO (TO ? TOw^^ ^ «fiTO'8 ^TO CfTO C^g1 

TOc^^r TO^tOT '« TOf^ f^TOm ’TRtc^ I fro 

f^TOro (TfTTO, <2tyn:^ ^ toc^ i 

^ Rf^tsf c^ TO ^ ^TOnr 'Sf^«l i #TO 
Tsd’^TOnf, TO c?i I ^ c:?^^ TOf^ TOt^ 

^1 f%^ C^ ^ ^ ^nTO '5R®1 ’R^?! C^ 

TOw^^ Rf% isri’^wTO cffTOro I CH^^, 

RtCI Tl’ <2|f^^ I c?^t 

^'s (R^ t%^5rQf^ TO*t TO I 'iiTOi^ 

f^TOOT I ^tcTOi TOCf #TO TxTO '8 ipii'lf^ TOf 

TOrRTO <£|»n3f ^TOt’tJ i TO! "fTOTO^ 







a c’fc^ c^-tm ^ 

^N^rl^ '«H<i«i^^ I 'ii^ 

CTtCSTi^n w 1^*t w® ^ 1 ^nt^s 
Tr’r?F nf^®rtc3( v£|r crri i 

«ff% ^c^-5f I 

n*ir cf’mr sn, (?t^ \f% 5 l% '« %wf¥’ 

TO I 'ilt ^'\^ >f^C2£t^ I 

^f^f% f5[^%i I 

^ ^rrr’f <rrTO f?sr i 

^®rtTO Tl’ c?^ir^, f%f^ 1 f¥f 

>rW^ ^“*r^ ^to nc? 1 to^ c^V¥t^ 

'2n:»r?t ^^8 nw nt^ f^ i 

f%^n ^tf¥«1^ 

5(c«rr c^iRl-CTt«f 

f%^cn ^®t^ c^t^ CF^ ^ 

lT5t^-*tf¥ ^ 

'Sfrsm fWs^ 1 

^ «ft^ct 

^ '<3 w« I 

^ 3 ? %tu^ cfff^c^ fwn 

-'®t^t^ ’Tr^m ^t5f =rt^ r 

‘f^®tc=( <5^^’ <2m^ 1i®ts(f^’§it^ ^5riir« 

'sriwit^ TOc^j oq^rtR croc^, c^ ^ 

3T^T fe TO '^Tn TO ^ 

TO, sfFs’OT TO 1 f^^stsrR'sti '«rr^l ctot 

TO^'QC^n to 1% FtTOl^ 

Ttfro ^ TOfS «ff%1t^ to i2f««n:5(^ 



I m\ 5TWI *r$T «r5r*F- 

■snrlt'r^ c^ «rrt% i srr^j 

CTfRc^fC^, ^ 2?^ !2fU®K^ <ifC<lJ<l 

^^1^ ^ ^'Ti “itc^ 

>fw cwf ^ >ppi snr I 

'ii Tm^ ^ ntc^ I ’^tsirsrf 

brc^R n1%T^ v£i^ Tftfr I 

^ ^^ft’SR:®! (7f^ T^stTC^^r fwtll 

^C?R:^ I ( Weight ) '« ^ ( Mass ) nt<^ 

^lwr^ c?toi:^, ^ ^ ^1K ^ nfW^ 

>f^, >r$j I n?ti:<^ ^^nf% ^ s^‘s>f cs(^, 

>iw ^ C5[CSf C^m\ ^\ '2{^5f 

^^t?*r i ^?t^®i 

qtf% 

■2fif*fir I c^ «rr^l c^Tfi^ '« «rr¥i fcf 

’fTfc^'^ ^ *ff%^ '2f^ nfktc'i 

^'tz^ 1 ^®fk^ ^z^, ^^'t 

^n j C^C’T '5Zn TO I TO?i^ 

^ I nf^f% c^m 

^ ’fTrc<^ ^^nf% ti *R“>f ^1 k^i ^ i c^^csn 

(T^rf^ fw?f ^til ^ I 

^in *ff%5i:^ I “rfw ^ I ^^v»r 

fwtspnt^^ ’‘rfej ti *(f%^ «2r^«i 

I <2|^«l 

c^cTO^T, ’(tf^notfw '4f5'« ‘nfW^ TO’ I 

'^z^ c^Ft!?rfiF’r ‘w.1%TO’ i '®it^T fwtiw 

^srtr^rt^^rt^ ^tc^j ^rfOT^*»nr chto^» toi 

'^P(tuf^ ^ft^'Ti I 1^- 

fkir^n ^ 'srfsBTi ^ i ^ *tf^ '®i'W^f^ 





T?fsn f^fk I f^r^ c^ ■^m\ ot, 

^’?r c^f\m c^ I fer 

^srTc^t^ ^<1 ‘1%fe i 

‘%5tJTt’^ »rKf^ ^u[ \ 

sn V’, ‘^’, ‘^2rtf^—w'«‘c^ ^ f 

'« c2sr%^ '5fT^ I ttK^ '5f?rc^ 

sni I c^iRi, irt*f^ f^t«(t?rf^ 

f^-H ^ I fwfsrf^’sJt^ c^sn 

^ I <ii^ 'SfyfCBr <2f^Tt^ 

“The philosophy of any period is always largely 
interwoven with the science of the period, so 
that any fundamental change in science must 
produce reactions in philosophy.”"* 

c^caf^ I ^ 

^ ^srrcsTt^'^'N ^us 

i '2f*?rc5(^ ^n f i <ii 

c^ sn c^%—at (2fc?r^ 

i cnunsi^'Nit^ ^ 

^^sfJtCiT?! TKf^TO^ ‘ilTs 

wt? "srlcsTf^ ^’r?i a f%5st>rff5 

tw^ ‘c^ ^ ^ I 

‘W’ JTfW <2f^te Thl’ttTT tKR^ 5J1W ^itc^ 

^tf^ ?(v5Thf c’fc^ I ai^ ,2fTO ?rf?:w5[^ crorc^, 

<2rf^f^ frot^f^ %tc^ w I ^ ^ «ff1% c^ 
fim cwim f^*5wi i 


5 Physics & Philosophy (1948)—^Sir James Jeans; P. 2. 



I ^ f^*r*F ti 

c^-m ‘^srrf^ ^srt1% 1’ c^c^f ^t?r€ a ^ix<Ff^ 

jfcw^ ^’r?r ^?n:^ ic^, '®t?n c?rN ^ »r®T i 

^rmtfw ^ c^ i 

^ c^ fsTO ^f'Q ^twt 

ntf% c^ I ^f^3F5( w ^ 

^rrnw?f ^ ^ \ ^iwr^j rKf^-w^i 

'?rf«(t^ ^rf^ f¥s\zm CTO Thi’tti 

‘^2ft^’ f^mt^ '« Tf>^ 

^ I <si^ sf^sli::^ f^f^r 

nc’f i istcsr^ 

>n:^ ^f%2ftfcs f^’^t^'e ^Pm \ 

c^^i f^TOt?1 ^t^ti:f?{ ^sTSTst^r-T i 

^-pz^ c^ ^=ri ^ *ftc^ I 

TI’ I Ttcw5:^T crTTti:^ c^nni^T, 

^■\^m TC5f TC^ CT Tt^ 

ntc^i 1 crtcm 

TtTO^ TH^ TI I a ’q^TfCT ^ Tffr, 

srfcsni ^fsfm TTT T^Tn to ^tro 

f%fsr 'sm TOT I ‘ilTtR ?[tOT^TO?r ^tTHtft h ^ 'tf kTT I 

h®tf^ ‘^-2ftf^—f^F^ ^11 

f^tr '« TtTt^i 4TkT 'Tf%2rfTO^ 'Tt?i®i 

TTF® CbWt^’T TC’SlC^iT, Ti^ ^f^TlT W 

'ftr ^w;ti 'srsTtft ^TThr ^rflr^ ^Tcs Itto^ «if5^ toc^ i 

TtTO^ w w fro TTOcTOrt^n 

fk#*r c^rQTi TtTO^ ^ I 

f^-RTT CT^tCT TJrfl%, HcTT CTTtCT I ‘i)^ 'ilT^ 

1t?^ ‘c^ t 5 ?’ ^(1^ 'smifS I ^tw fwtr fro i 

fr^tr f^T TOf^, tot 





sri, v£i?r^ ^ m\^'^ c^ i f%i 

TO fwl^ ^srtTO ’^W^, 

^'rt?fn I f¥^TO ^ f%^ri 

TOT 'STTO ’•m'ttn^ TOf^W i 

STt*tTO «t'f1%^ I f^tc=R 
^nsTO ^ 'TO^ ^^rtwr '^m i ^ ?t*ff^ 
ftsrKTO 'iiTv wt^m^y sni, ^; 

5}t?^ <ii^ '« ^srH? ^ 

^ TO ^’c^ <2n$tfe ^ I 

jrKf^ - 2 tt^ fro 

3rfTO^ I ^’i:^ 

I TO TO 

I ^^'>£i^ ‘c^ f '2f^f c*r^ n% 

CTO C’t^ I 

‘n^^’ ^ wTO ^tntntf^r 

^tc^Tif^ I ^1 i:TOj '4TO M3 l^stciR TOT TOnnr TO^'l 
C*f^1 TO I W^ CbC^C^H, ?Kf^4C»r<l TO 

TOf^ f^rfW I TO TO -ilfTOC*^ 

fjff^ I TO m 3 cTOn fTOt^f ci{^ I 

nt<TO i ^?tTO fTO^«i ^’c^ 

^*tTO^c^ cull I TO ?TOct^ 

TO^to^i Ti^ro TO i 

TO fro TO^ sn I rTOw^ toi ^tot% 

ifTO^^s *t?tTOF to^*! ^n, m, to, TO 

It?l TO TO sn I CTO ^ OfCTO TOffro?! w 
f^ TOil I m 3 cTOm fTO^«t«r®tt%« TO 1 

TO^’tTO n^'fc^ fTOr^«i 4 mc^w i TOTOTO?r 
^ilTs CWtwto 'Q ^51^’—TO TO I 

TO^^TO c^c5ti TO I *n(C5nT WoTO^ 
fro t^tTO« TO^t^ TO to! ^c® 



1 ‘perfect solid,’ ‘perfect fluid’ ^Ttf^ 

I 'SfTO ?“fbni w w 

tr? wi c^tRt 

n^ntf^ ^ R ^ ap# 

^<r». ^-1 C^’Tl wi fl^T I 

^Tn f^s[ *r^l7:?f^ 

^srl ^ v£i^ C2£t%^ I hirff^- 

^ft*ff^ 2^11 ^1%^’, ^1%rff^’, 

=ri ^ ?’, ‘srttwpi^’rf?’ ^Tn c«t%^ -sm i 

^2f^'9i::5rfr® 'srf'rfsr ^ ^ nw^— 

^ ’Tifsem nlTO nt'^Tl TfH I 

fW 1%t^ 

mi f%|fei ^n^i ^ i w ^ c^w 

iTteW^'W^ nt8¥l >mi I Tl’ <21^ 

'2r^«f?f 2ff^1t^ 5TTr, ^t’e^ f^^fsr ^c^r 

1 c^rff^ ’t‘fsrr?r =^1^rf%^- 

f%§ f^ I cm\f^^ ms 

f^git^ I c^f^ ^’15 .st^ 

1 2tw ^’f5 ‘2rtfk cwTtf%^’ 21 ^?:^ 

mm 1 ^’f5 2f^^ ^firi Tf?i,- '2rrlt5i c^jtf%m 

C^f%^ ) 2ff% 3£f^1 fk^ I 

m wtw tTs^i >rrf^ 'sit^ 

4WM I fW® ^SStf^ 

^ ^'Q ^i5^?f c^r ^ >it?i ^ i 

iw c«n:^ 'sTOi fw 2r^f5^ bifnlj i 
fwWf ’Tt^ '« tr^f^ ^vsn f^H=T I 
'« ^ 2r?Fti?n tTn^ti a ^rosi 

5ir? ^?rti:w5[^ 2ff%1t^ 1 ^ *rt1^^ 

^ ^ I ^ '2f?FWft^ 5Trw 



^ I CW Thr, ^t^f’ft^ ’^(tlf’tt^ ^tf? 

"^H 5(1 ^1 %® fk ^ 

"^fwt ^#rai I ^\ 

c^ ^ "sjfcn f^’sf(7f^*ri%ii ^n t^lW®i ^Tw\ "sitspr^^d 
nt^r i to r 

(f^>ri: ) 

>Rr®T^ 5(?r i2(^t*r 

hfnli I ‘-sr^f^’c^ nt^fi f^c?1%5T I <ii 

^fcgj^i f5r?»f5( ^^c;('« csics^ i omt 

'2(fntkit^ TO ^t%1i^ i 

«d%l ’mi-c^TO n?( #TO 

tt^iTO I” 

( f^t’Tl : TOtt^) 


TO 

ca!(i TO ‘f¥^ ^TO’ ^ 

%l1m TOsf TOtf%^ TO%n ‘TO 

<TOit CTO i's^s >(tc^^ W nlwTO TOtfn^ I 

‘fTOli <2TOi1sf%^ m«(I 1wt^ 3F5(TO«ff^ w wi TO t 

^TOTOT To WS '5tt«l «n'®i CTO ®1l5(^ WTO C^TTOl 
^5(f^>TO c^fTOcw I f^TOf^TO ^ ^’c^ 

C^TO^ TO C^C’tf^ I 1 %tw TOl 1 %^, hwfl^RIWl C^ 

WTO^ wn TO5(, <2TO WTO^ ^TOI Tl 

TOW TO r h^stfsfm ^TOI WTO Wk^ 'e WC?^ W 
WC6TO '« W ‘c^ >2rtfto TOTO’, '^’ TO 
^ 1 % I TO fTO’fTO TtTO ttTO TO fw I 

‘f^f^ W’f^s’-'il^ nf^?(TO ^ f^«rt;(f^TO ‘il^ ftfT i 



^tTO ws '« 

2ttc«t^ TO 1% ^Tn -sftc'f^ «rsf f% c^ii^sr i 

c^ ^rTO^t w® ntm f^, 
^n wi ^ti ^ I ^3it«rtw?i 

ft^ fei wfR c^ac^, 

Tfs^Ti jfffe^T ^1’ ^8 <ii^ I ^tc^j a 

■5^'^^, ^ f^i^nsf'tt^ '« wf nt^Ti Tt^, 

>it%5T'e cwi I 

‘f^f^ 

CRTOT I 'Sf’f^ ‘f^^-f^’5lt^ 

vn^ Wl 'Mental and Moral Science’ 

5(tW 5rc^ Bain >rti:TOf CW I C^t^f, 

“In regard to the object properties, all minds arc affected 
alike—in regard to the subject-properties, there is no 
constant agreement.” f^f1%5 '2r^1%^ ^t??W?l 

<2f^«i cR^ir^, Bain-^^ «ii^ 
2 f^N»f ^«ft'^, “In regard to the object properties, all minds 
are affected alike'— ^^«ri I 

^‘Irsi^'W c^ f»fCVC^H, 'St^nsfl^ ^ %t?I- 

fw c’W ’®RW I 

I Bain-<il^ f^€t?r’v»r 

c^n^ifro^ I 

I c^ i 'si’nifS c^t^ 

^'srttotto I ^ 51 %^ TO?i®i c^t^ ^iRto 
w a om OT, -^(tzm^^z^ to c^t^i 
^5fV I c^ c^ c^ ’Tt«rr^®i 5(tTOi 

^ I Tf^ Tl^ W5 cKTO=i, tot^r- 

f^’strt 1^1^ »rt«rf^*i Ti TOtf^ *rNi Tfsi <7f% i 

^ c¥tr i 





^'s c^tc^n ?t5( c^ I 

m\ ^ sri I >n:^ ^Jm ^f^ssxst^ 

c^csri c^ I >ri-«(t^«i ^F?(tF?f 

c«n:^^ ^ I 

fsr^ ^f%?ss^1i[ ^ (j^ I fsn:w(^ ^ 

'srfwsii^ ^i)^rtw C5IR ^ i ^r®®'^i c«n;^ 

'srtf^^tfw ’Tt I ^ tfkm 

fifNsjwtc^ ^ c^ ^’tv^ c^ nr*p ‘(2ni%^5tf^^ i 

<A 1 f¥§ c^t^ 

crrf^ cTi# 5t^ i viq^ c^ 

‘Normal Man’ Tl ‘Mean Man’,—'i|i[ I 

'5rw ^ 

CH^5T 1 ^twi ^mm =^«rf^ 

^Xt^n^tfw ^’tC^ T5f% ; ^<!*^<(|irf^ 

‘Uniformity of Nature’ cm I 

f^niw 

^sToJ^ I 

I t^sff^ 

'«f% I (TT ( causal connec¬ 
tion), f%srl ( necessary f% 

m” ) ^ fel I '^rf^sn 

C’W >JE|^ RnsC^-SI ‘^;T attitude’-‘^1^ nfw ’Tf'^Tl I 

Wr® C5tyCH, TO ‘necessary’ 

a 5115}taR:5[ ^srWiTf^f 'flrot^n ;ri i 

?tc?[ am 1%^ Tr«(j 

‘necessary’ I necessity-C^ ‘^Tt^T^tfW W’ 

Tl ‘Pragmatic Truth’ I ‘Causality’ T1 ‘’^tWf^®l <21^^^ 

'wtrofNi f%5n, ^ to f%1^ 

(2fttotto *rKtntRr '«rti^ri^ 

wem^ I ^ ‘iit '®rWRi c^>m^ 511^ nt^Ti 



1 ^ -^ws to <2rt1%- 

'« ■5FC^:r I 

^rrtotto <smK^ 

I <xi^ JfW I ^srlTtl?^ TO 

^.^Ttf? c’W I (Sfc^PF 'srtf^^stto 

^ I w '5rtf^^»tf^^ Ts'^fJtQ 1 to 

c^ tsjtlwfto ’Ts 

^t3f I tT^ ctW:^ 

cTOc^, ^to, ^wttocf^ I <2rtf%- 

I ^Jfsrto #TO ^ 

w *rf<1^®i c^ck^ct ^twi 

^ I TOi to to^i 

'5ff%irl I (il^ FnR^ C^'N ‘Causality Tl Uniformity 

of Nature’I ‘Causality’ Tl to’ 

‘Necessary’ I to ^sfttotfyi^ C^^sitTOt‘Necessary,’ 

I c^^, (sritolto WTO c^TOt^n (?r^ i 

2fttotto WTO ^to CtotTO^ ‘Necessary’ I 

CWSR1, vT!^ ^TO ^wi toc^ c^TOtro^ Tt^fi 

sni I <ilt WTO ‘Uniformity of Nature’ Tl toto®l 

>fTOr?T 'wto I 'srHwfto w’t'^^ ‘Rear -^iTv 

W’f^^ ‘Unreal’ I h®1lTO^ to^rffTO TO ^ WTO^ 

’Tf<#j to*r ^to 

determinism necessity-^ C5CTOW I 

‘1wf53f ^TfV-<il c^ WTO^ ^TOSf ^1’ 

CTO ‘Tlw^ W’t^ r T^?nr to Ttoni W’f^ l W’f^ ‘concepi’-'^t 
^sfr I ‘concept’-v£)^ C^TOI to C'tol’tof ^ Wl I 

‘concept’ Wto^ I ^WC^RT «t®1 ‘concept’-^^ 

5|C«fT Wt’fW I C^ I ^5R-^to 

<2f^ CTO Ttoin:*f Tl “fw^*r <2i^-r 





^1 Ti ‘concept’-^^ I ’T’^®1- 

TO ??(^ ^!i :rl i 

•iiTi Thr j ^ to i ‘iit 

^ 5n I '2rti%^fw 

<2fcw ^srfr^ 1 '«^1 ‘iiiTO 

^5fV I (il^ ‘conceptual world’ I ^ 

C’ttsi ^ ^n I ^ 
>f».®t3rr3i—5TOt3[ 1 c^ i ‘^i 

'Sf^i I ^wrf^ Ws'^n c^rrc^ ^ fer 

f^nro a ^ TOR, 

^’'Q froi®! ^1 Tl^ I v£i^ ‘conceptual 

terms’-<il bsft I 1%f%^ ‘concept’-f^l1%^ TO^®t 

TOR I ‘concept’ T1 ^Tllst'OTl ^ I 'ilt 

«w*i TOR I RtPltR >2^ (RWr^ 

(R >1^17R c^ ^t’n^ tfe 1TO 

(RllRtf^ Thi Rt 1 CRfi:^ 

I -ii^ Rs®t^ 

Rf^J bsfl—(i)^ C^ ‘R^5R I <ilt 

fsre^ fwRf^^ j RC’ttF?! RSf^’Sf 

f^®tRf^ ‘^-^^t'Ss’ Rt^j1 ffCTO I 
^3{^ #t1% Ti ’f^? TOfc^ 1 ‘^ Tor ^rro 
f^irfwf^ vi)^ TOhf C^^1 TORi^ST I 2l^Rff5CR 
‘3(Wtf^’ '« ‘fwre^ Rhf^ (2f^ ^’fg^ 3Rnf^ef1% ^ 

Ttlf I ?[tCWW ^RlCR iR^tsrfWt^ RCWf^ R>f^<f®1 f^C^ 

Rl^Rf^Rl RITOR Tl’ lR®tlR?[ f%f%^R TO RlRl f?CTO I 'StTOt 
f%fR (RtRtCR CTOC^sr, Tf2? RTOR <2rf^’, Tl’ fTO RNR 

h®ifi(R?[| Rt’CR^ TOR I fRl W lilR^ 

R® 1 srsPP CRtCRl RfRR (R^ I fTOt^T- 

f^'hi ’fRf <f?n TO I frotPHi 



I a ai c<ct 

‘paradox’-^^ I ^ 

'paradox’ I 

h®5tfS[^ ^ 

fi^ CBt\ sn fci 

•c?^ Ff^r I >fwra tf^m »r1% ^ni i ^trt^ 

^5R^tr«w uq^n?t< f^ ^ ^us nth i 

^ nf^nn ^nn i f¥s nf^tn w^rs 

T^m ^Fn?t^*h cn ^nj ‘inertia’, nf^F f^?(in*i 

"spi^ I c^csfi ‘inertia’ ^t’n cnc^H ^nn 

I cnn ntOT ‘inertia’ ntcw i cn^ ‘inertia’ 

I c^csn ‘inertia’ Tl C’f^ 

cnc’H nf^t®i w® ^ I ^hsitsr 

‘iength’-^D nhn® ^’Cif cn| ‘length’-<iin nfwT®! Vr?[ ntC¥ 1 

f¥s a ‘9fwflS’) ‘length’-viin nh?f«i 

■sitm ®f n Mr f^aisn ^ bfhjn 

nfh^ ^*1’ c^ i bf^ '« 

^?fTO nfn^tcn 'Ti^n nw?f h^st^n ^ ni® i 

nh?i^n'« >Twi 1 ’«rM^ cncw «rhr 

^It^’ T\^ I fn^tsrfwril vilir^^ Wl ‘absolute velocity’ I 

cm cn% cn^ crti^ wa^ ^ nti:n i f¥% 

'srf^ (Tn:^ ^ nf? nn^nn 

cn^ i 

W{ ^ nta cn, ^tc^rtn cn^ wtfw i 

®1’ sni I TO?f?f ®tnw I cn 

c>n?F^ w cn cni:^c«n c^c^i 

fK I C?H nf^*l C^rrc^n tt^n ‘standard’ I 

?tW nust ‘standard’ cm «ltf% I R®t=(f^’5rilf 

c?“r ^ nfn^n ^ c?f^ ntcw?w f^wtc^n 

f%f%^ nirsr 5rf?l frof^T I 



WTtfw I ^ttR f¥k 

1w^ I 'srW^r fwtcsni ^sTfcsriw ; 

W’f^ ^twt^ ^vs I 

CR^c^, ^srW*! ‘^’N— 

I a \f% ^srWc?^ 

,2f^ I 'sm^ '9 

I 'sriwi '2fr^^ ^lTt*n:^ 

?ii:^ ^’c^ ^ feffw i «r®7^ "siWcH^ 

^N*r ^’n?[ ^sri^-r w^n ^c^ar i ctNIt® 

C^nn:^, conceptual ^W*f’ I 

'sr®!’*!'^^ ?nr?f C5^ I 

>2f?tar I h^tfsi:^ ^yf's^T w^ i 

^ 5f^®l C^P\ ‘inertia’ I TO, inertia-l" 

‘jf’vSSl Ti concept’ I ‘resistance’ C^ I ITfCW^^ 

‘resistance’—C’TO ^1’ C^ CFS^T 

^5^!^ 5^51 n?t€ 1 h^faR:^ WarhT ‘resistance’ 
CTMI ^iar I ‘resistance’-^ C^ 

•£ftf^^^ Ti <2r^rif ^ w 1 

‘fitvOT frotC^f^’ Ti ‘resistances^ 

^ ^'sr^ftar ^“t i f¥^ f^tar «r^t^ -2r®T^ 

‘extension’ ‘motion’ ^ 
*Concept’-tXl^ W5 f^®l ffOl ««ni??R I 

Tl^ ‘resistance’-‘^■?r C^Fliarl ^1%^ cai^ I 

^ W f% ? i£i^ eWt^ 

C5i\ I ^*twrtiiti c^ ‘1%^tw^ 

(TT^ f%f% '9 ^- 

I "W ^rf%^ c’W ^fir® i 

'«rt?tai«{?tai '9 frot^r cto^ <^1^ ^?tr^ fwrM^ i 



I ferh:«nf mc^ 

2ft*i I "sriTft^r^fTft^: vQ f^i:?rti:?nr i ^rkw^ 

(iiTi^ wt7?r c^tc^ I 

1%f^ <si1x^ *f3f '« ^^taf I- 

2rt®t-'^?t^<^ feitft ^srftcTt^iri '^Tv <2tt®i' 

1%f^ c?^rk^ ck^^, 
f^^rt, Ti’ c«rc^ I 

v8 ^ ^Tn >r?i^ ^t?{ 

tom nftni to® i 

'5(tc^t^;;n 

cnt^i c«rc^—srtf'r?;?^ ^n^?(«i csfti^t^r'N^i <2ftf^- 

' V 

Wt4 C^ I C'£ttc^t?tt^^ f%, '2f^ ^1’ f%f^ wim, 

C2ft^t?{‘to ^^t3i i 

‘Vitalisi’ ^ ‘(2ft«r^tft’ ‘ilTs ‘Mechanist’ Tl ‘^Tfft’ Tt 

I ‘Mechanist’-^ W^=T, 

^ ^3f I c>ft^5r^ C^s{ ‘Mechanics’-^^?f 'SftW C?^« 

OTn ‘Mechanicb’->^^ ^sTtlf^ I ^t^1 ‘Vitalist’ 
'5rf?[^ C'2lt^^t?lt^ 

nt?o ^^\ I 'Sft®i Ti ‘life’ c^P\'m *i?t< i m ;5pT 

‘Vital force’ j 'il W Sfl 1 

'2f5T^^s '^I^N®^ ( Creation ) <4^* ( Evolution ) 

I 

Ttf^?n ‘Nothing’ C^ ‘Something’-^^ tof^C®, 

i ^tssfwf 

^ cw ^ m I Ti’ f^y <«rtc^ i \f% 

^nt^fw ^ 1 ^fwftoW T1 Uniformity of Nature’ 

Ti ’fw?! I <2it^«r?f 

c^ (TTstro: I '^in 

1% ‘ilTs <2(tc®f^ ^%T, ^ 

Ttif, ^ *rhrm 1 TO5lw 





‘formula’-^ C¥^r® 1 ^n^n^sF, ‘Creation- 
TfftTi’ (TFtcsiWc^r formula-Ti.'srf^ ^Tii[ =nr I 

fto C^ TO^, 

‘attitude’ ^ fw I 

tor^«r?j ft^rfs^ fjM c?^ «tt'fnrr< 

‘Uniformity of Nature’ om f% sTl 1 ^1? ^ 
K5T, ^ «ft%^ ^ ‘Creation Tl Vital force’ 

fW?f ^ I ‘Uniformity of Nature’ om I 

>2rrc®i ^3151 ti’ cw 

j a ^nftc<?r ITTk ‘formula’-^f tr«il sn I 
'« sat^^ ^5rr?:^t^ to 

f53if^ ^ <ii'i:^sf I «ft®i 

^’r?i «rf«t5nr ^?fc^ nf^'T® w® i 'srn^’ir*? 

wF^iftcf I 

^’ftcw ^v-r ^ 1 ^’Riffr^F 2ftf«i- 

’ffto 1 <2rt«fi:^ m nw 

I ^n\m 1 

'2(t*i n^t^ <2ttc'f^ <2W^ 255^ ^ ^ I 

^ 

^Tn c^ 'STfcn^ c^li i >2rt®i ‘c^ Ti<n^ i’ 

w®; Ffe^ 'Sit'fW^bF i 

>n:^ 'srtcn^ -iit a tot«f-—i 

'2(t«i a «ft®rn?ti:«!f ^«fT 

^ I cwtc^ 3^ 'srtwft^ ^«n, 

•2rr«i I to c^’t c®^i i 

^ntc^ ws 9r*fjftH, ^c^srftsr 1 <4 ^1^1 

2rti:*t^ I 'sr^tc^ w to '2tt*i i 

to cTtw[i ^tot*T I ^ f^<!i5t^5f I to «ft®i 
^ *n:«r i 



srhi w f^«f ^ i f%^. 

felt^f ‘formula’-^^—tt^ftWl I < 2 ft%^ ^ Tfi^tt 

-rf^j 0f^i ^ I »ff%j ‘formula’-^ i 

c^\ 'it OT f^TOT tr«n I 'ii^ ws 

'5ftm ^ I 1%^ '5ft®i tf*rf«(?n 

TTOf^ srI f^^5T C^’f ^ 1 

-sTfm tt«Rft=r 

l^csr^ ^t«f t\Tm ’f'W«i 

cs[t^z^ m c^^i 

.2fk«m '2Rt^ ^t«f ^tf^^1, 
if5^i Gfwrc^ I c^5{ TO ^fro, 
c^ ^n I '2ft?:'f?f 'ii^ 

^t^#P|5f, c^f^ i c^s[ tt%1 ^,Fi I 

'^TOc^ c?5^ ’trr^f C2^tr®^ c^’f ^®t%i I” 

fTOtC«r?l 1 

'ii^ ^TOtf’f^ fro ^tc^j '2fw?r 

^rkws[^ c’fl^ 'TO^ csm:^ i 

^ ^1^^ <tf5 ^wtt^m I 

c^■\^ c^ 'srtTOt:^ '2ttf^-’tft< ^^^1 

*rt^®i 511 c^ c^ ^ cf^ «(t^«i WF, 
'it c^t^ c’tt^t^ -sttf I #w 'ii'^ frotc^nf 

TO ^tcw?^ ^ <2fC?f^ Cf^t^ C^^1 

^TO:55( I ^ TO, lTOt<f TOt I -sttf^-nTt^ 

^ (TPtfS C^t^ TO’f^W sn C^, TO fTOt«(^ ’Jtt^l 
sri I 'fiffwfl’ 5ri ‘ittro ^Iro^ ‘^rt^roi srt i f%f^ w® 

cron:^, Tl ^tTO^nftOT ^(tl%c^ 

'« ^ f^cTOi c^ 





^ '^x fift% sm j '2ft%ir TO 

'2ft%^ fiWiT fTOt<f KTO I C^ ^Itw’'2lt3{ I 

W1 (Mz^ TO 

>f“s.5rti:^ ^RTO w? c^<f ^ ^ -sTtfTO^ 

f^t®l I ^tWfv^rtWl ^tc^ <2fTOi 

^•r?;5(^*?f^ (2f^^otc^ -^ta I (±ft%^ ^c«r 

frot^f 1 ^ frot^f <2ft^ TO I lTOli«r^ 

^sriTO i^f%^ I TO f%:^«f ^Ts to 

1 c«f%^ i2rt%i ^«fr8 tor:^ 

I 1%^ fetc^ni ^«fj 'srtc'm 

^ sd I fro Tl ‘Variation’-v£l^ 

'5tt®1 I ‘Variation’ 

( 2 ttf^TO ^ I ‘Variation’-C^ TO 

C5ll j ’fW C^F^ ^ I 

<f)^5r '2rf‘f«f^^^ hPflj ftTO I to w 

(P^ ‘irreversibility’ I ^?t^®1 fro 
^tf5 ^ TO2i^ ‘reversible’; ^«tfr'5v, ^TO®r^ 

c^^tT 1 TO?fTO nt'^t^T TO ^n 1 bTOuro ^ 

^’c?r (2rf«i ^1%!^ I «rt«i (tt to (tt to 
cTOrHfif^ fro TOn sri i ^TO to <2rr«i to 

i TO^fTO TO TO ^^nf% Ti TO I TO®1^ 

^1%TO TO^ 1 TO fro ' 2 ft«i tro 

*TC<^r TO I TO TO'f^ TO^ I f%^ cTOn 

tf^TO Tl C5i^ I cron 

TO 5ri I f%^ < 2 it«i f^ ^fro fro to i 
fro -sTfei ^ ^f%TO TOTi ^’r?[ fro ^[^s=r®TO TOrsTTOf 
I cTOTO cTOc^, #TOto 

cTO^ TO, 'TO«r^ <2fTOc^ wt^ (?f ^TOini 

I <2ft®i a f%:TO*nr toi toc^, «{tTO wt^ 

TO^TO^TOtf^ I 



'srw c^riBP ^ftcw?*<r?[ 

^carTsra stm i ^ c^ ferf^r i 

«fif ^k^, fwt«( «rf%:»f^ f% m i <2ft^i 

v£i^ f^Biti^f 1% sn I trf^ 

^ '2W?( wrt^ cTfTBr C5h i ^ «fm 

C’f^ C5^^ 'Q «f?f v£i^;yf I cfs^tBI ’T"^ fk#*r 

^:m-^m ?Kf^^ <2fm i 

i c^i, 

Wri ^1, ‘C^^siThst^ Tl ®tiT’ I 

^ I -sBfBT W1 ^ ‘Con¬ 
sciousness’ I ‘Consciousness’ WBf 3?^ 

T^W\^ ^ 

nt^TTi i 

c^t’Tt'Q <2rt«rrw ^ fsi: I ^ 

^f?firf% ^ I 'i!^ «f®t^ 1%^ to 

'2f^^ ‘instinct’ ^ «2t^ vfiiTf c^ti:^ I W5 

cTOW, ^Tv’^t^ ‘2r«rf^, c>f^ 

5{^'iT I to (BPiti 3ff*^ c^^tcsf *f«f cTf^ 5ri, 

<71^ n^ to*f "TO I i 

f%i 'q to? TO^to fkro i 

'^stm >rf^j i 

a WS1, ‘<2f®5l Tl Reason’ I vft^ 

Tttor ^Ito c?*f 'Q 'SW ^?k5T?f i 

totto "5155(1 i (BT ^tTw, ‘^"5( 

«t®l I t2(ist^ f^«ft5n:®i 

*rtoJ TO I "#K5("5(:’^ '2tt‘i "srtnsik"^ ws ^ 

"'5^ ?(iOT^Hf?[ 'srt^ -Sim 



fwtsr 


^^9 

's^t’fsf 5t^c5!T ri< Vnr \ 

^srrcsTfw «fw?r hfn^j, 

srr®fc^^ <2J^ *(’c?r fe 'stMri ^c-5ics>ii \ 

^tfti?^ sn:^i ws c’W <2tt^^ ^^nf% ctWtT^ c^h -^m ^ i 
‘«rrR“f^^ wi cftc^’ fef 

‘■srU'f^ ^^ntr’ cTWrt^ C5^1 \ 

^ hfnij I ^t^itc^nr '^nsj^ m f%^tr^ ‘1%«ri-Wr<" 

^ ’Tc^cf, '®(t«rii fef 1%f^ 

I ‘muscular feeling’ Tl 

^rf^ji f^^ri-'R^ cM^ i 

^its*n:n%^ c^ 'q '2mi^«t c«n:¥ 

<il^^ ‘(Tl^Srl-^’ W 1 f%5T 

5i^ t (ii^ ‘muscular feeling’ 

^1 r c?*r®tR^ ^151 

^nc^tf^ cWti^ f%1% w[s^ 

I ‘muscular feeling’ 

^1 'sm-ifM ^ cw I 

>rr^.tc^ <21^ f^n«i TO I TO ^t?i '5(tTO^ 

59f1 ’f 1 5ff%f^^ «fTO ^1 <2(TO I 

c£i^ (71^ 'srhnn % 1 c^-^ 

-5^^ ^1 nf%% I TT^CTO C^ 
^1 5tt%, ^W1 I ^ 

<2ff%ef TO t2ff%¥f^ Tf^OTlTF 9ff%W5l 'S 

"srf^l I ^TOIC^ ^ ^*W '« 

?l«fK31 Wl TO^^ 1 TftW^TO?[ 

‘muscular feeling’ ^1 <2f?lll-^fM *ff^ 

nro ^} <2r«r5-ifM «w wt^;^ ^ to 

I ?rfOT^^ 'Tl'^rTO W5 c^cTO^i, Ttf^ 



^ ntow i ‘XitT^ 

cf^rtc^R, «f*ii?-ife ^ ap*\ 1 ^'i, '2ft%^ ^1%f5RrK «ftf^- 

cspT ^ I csH^ 

I cw^^l '« cjp*n:T 
2ft% feitc«R i 

to c^|w I to <2ft®i c^sf 

^5511 c^^ c^iRtto f^^~ 

tort tor^ft^ 

i f^to in c^fTin 

(isi5) I toll f%f^ 

-^n^^rnr^n '^n 

1%^«ft^t?^ nto?^i ^ n^n^tn to cnn 

I fnto nnn '<3 

I ■s^tnnt^ Fsi^itn ^n^ii 
"Rtosi TfR I c*13r, ‘<[rti^tto ''S ‘2rrf^'«tto wnv 
<? c>*mt''cn ^^i, 

“nJtn^tf^l C^=r drama i—plot 

^t^, end design ^t^^,— 

n^ R’?, viiiti purpose Rixn j 

toto Rt?:n \ '^u srrtotto c^i^r Epic 
poem i ntsrTn^^, fnto, j ‘iiiti ^|nto, 

fnn^ '<3 ^ 1 cpftof ^tcn j i 

#t1^c^ ^ j ^ j ^ j— f%i 

citnt^ fi in i” 

R13i, 

'‘^e( ^C5»ft3i^ n?r< j ^tn ?rrci ^it^ ^ fn^tsr 

Rtoi j—ton n?r< j to to toi, to 

wtoi ^ n^ ito® ^ I” 


( <m^ itf^) 







’ttF 

’m 

sT^itwnf^ ^"®ttf^ ‘»rtf^j’ I 

wtnt?r ^^prr^ TO 3^ I nnr <£f<rt^s 

^■\m -sf^s'tf^^ i ^[t^fw-TO <2Wm 

C5[t'5t^fMc? f^TO^ ^srW^ ^ c?^ 

'si-sn^ f^t»rtii to€I 

^?f<^-^f|^ ^W\ I f ^ 

I f¥^ c?c^rc^ 

fe I h^tfsp^ ^1 feR«l C^FtRl 

nHi^n c^ I v£i^ I 

fwtspTtf^j ^5rii^5j if^fS i w®s, 

f^f^3I W ’fW ( a 

i^®tTOfwT ^-sf R5i%i ^’t "srfcsrf^ ^f^fvn «fw?[ 
vivsib-) ^fro ^ ^ i 

sftfrsf ^jt'^rji ws m.'^ 

^ f^ I ^*vC?(#rc^ ‘matter’ W® Tl’ CTt^ ^-nt^ C^TC^ 

i^<p ^’c?r *fw f%^(i<t>^ W5 5f^®i wi 1 

^t^oft ^Tfft ^*F^®T I ^ br^stfsfm 

ssfs^ 5T"*tr^ a TOi 1%5t, ^ nfro ‘ii^rtw 

fTOt=( I 1^®t^ 15^ fro fkm 

t^t5[f^'§rr?[ TOW >r*^< I 

TOt<f^[^ytR^ '5rr«rf^ i w 

'sftu^rf^'Q f%l I ^-Mri 

I ?ftf«ff%w fwm «ff% TO c^ 'wtt^t^srl 

^ ^ I ^-1^c5r?[ <2ft^fw wtff wrt*ft?r«i ^t’c^ 

*rtC^, (?ff^ TO <M^ WW I 'Sfff^, fwKi 

^5tWt^ C^ ?(t^ TOW, C5l^ 1 



R®1c*i^ <2(t<«ffw I fro- 

1w w c?n:^ 'sif^ wf ^ 

-2(tK I ^^'Mt ’fw 


fwF 1 ^?[f^ ■?rtrs[^^OT?[ 

‘‘^?t'<f^’ i Tt^Tw?i 

I ^TwfS nft^ti^ ^wf5 

'srrc^rtf^ 1 a 

wife^, 'ii^ <ir^f&r^ ’ft'QTi i 

<fi^ nfeiRt^ i 

Tfs^ n*ft<f%®5t^ ^^ts«r <51^1 ’frw^-sr^u^ 

^'■c^ ^ I ’fjlT^rt^ ^ I 

^tjtwrhf 3pf5^1if <ii^ 

I nf^^iKhi^ nt'Q^ 

’Efti I (M^ >iit m. ^f%ir f^^si ^srfc^tf^^ i 

va^tR ‘^rR^’ ^^Jl ^ '« ^«gtn^ (2(?f“i^ 

*i^t^ I ‘n?t<f^’^ ^t1%, ^rf*rrM«i ^wtf? 

'«rtRt55ri ^’R ^ 'Q W< ^Tv ^tn wT^n 

'®(tRt53Tl ^1 I ^ c^tRt^n 

5rl I ^m%w<( >stwt^^?^ 

RR IS^PTN C5^1 ^RC^5| I 

?[1i3W^^5tfR?[ «{^tRf 'W 

^f^r® ^ I f^f%w 5r^t?wi^ '« ^tf«f%?F 

5hdN "srf^:^ fro i <si^^ ^<fjTR ^fwi ^srtRtwi 


in^*l3r^;’*(C?ra '2{«tsi 5^5 ^nOI^C® C^l'^ri ‘Aids to Natural Philosophy’ ib'as 
«i«rsi fiwf^ I 



\ ^#flj 'Q c^t^, ^t\U{ fkm 

si^tcfc-RT »n:5f 5rf?[c^ 

c5t-\ I 

^rhsr, ‘f^®t=f nt^, nq ^rf^r’ (iso^) ‘f^grts^-^i^n’ i 

1%®tOT nR^t^i tofl 

i f%f^ ‘5Trf?^^T-nf^^vnf^^t’?{ nf^^'Ki f^i:^ 

^cwfB I 

(i^o>, jf»-?rji), nR^t^r (), 

nfew ^9 nfet^r () vii^\‘-nfr^- 

8<Tn^i ) I isfW'sfe w '^^- 

>(t3i nf^^t^r 

^r:% I v£i^ c2(^^ ^£iTs 

5[?:^ 'Q nc«r fwt^srir 

^5it55rl i 

f^tciR ^Ri 

^1 c^z-^ »r^ if^®! ^t°^i fwtcsR 

r^c«m 1 ''5(,<i ^f^'® wtflw'® 

1 '^% 'St^fm ‘-w^ 

1%1^ i f^ nrr^f^, ^sim 

^CSf I 

^f% 

*t^ <2f^®f^ i f%^ ^sR#t 

it^ ^n nf^sT (Tf'tsc^r^ 

*T^®Tf^ f%f^ t%e^ Sri I ^ <2(TO ^t?f 



^w\ j ThPJ 

^55iin:®r?r >i^ >p:^^ c^^ '®f< ^^\^^ ^1%1 ^us \ 

!%■§ fwt€h 'SRt^ 

w:^ ^i%l -^f^ ^ j M ^r ^tR i?l i 

^^ts 5[T3i Rt^?i 

nti^i -2f«f^ir C5^i ^Rt^ni 5 ^ 1 1" 

^Q ^wtf^ “R 

>['^?nR?r n^nt^ 1 ^Jt^^«i ■'Q ^Jt’f 

«5r^®i wi 

^ ■•‘R ^itntR« ^ r.^R ^*ff% 1%^ 

5Ti I c^^tR '-Q >rsf^ '“r^ 

^on:^, R«-rfR n^’it^ f%f^ ftc^ 

^(1 I 'Sim’Sf f%R 

"--r^ ; ^rtfr^^ ■-n:’^ 

c?«?t fm mr:^^ i” 

'“fw ntf^tf^ '5fRli c?^ 

I =^'w ■'‘f^ ^'R f%f^ f^®tsrii5it5srt^ 

C5m^ I c^ c^pf^i -^fi^ 

n?K cTRrtiT® >fN^ ‘^5ffe’ --r^f^^ 'SjRff tout’ll I Tf*.^ 
c^ c^tRi tT^ 

C^ ^ ^’R (Rt^t'STfttR^ ^ '« Tft^ Tf^—^ 
I f^tR^ 'StTfl R ^'-StRl, 

CTOlf^RR I R CTtRl '2f^ 

Thrfhl nTft< RtTk^ ‘-yfm’ ( Gas ) »Rf& ^JW5 ^ ^tCJR 

^‘vR^ftr® m\ ^ Air i ^fj-f^f-vii^ 



I ^tl^ 

^3^1 ^'h[’ft?f ^tc^iar^ 

^Vus 5mt?f ^’ic^t’ft i 

^’-T5 'w< --mfS tT? ‘'®ff^’ *r^ 

I ^ f^SStsrll^itlRt^ W C^3f I^rj-Q 

<Tr':3[®’^ %f% tT’^ 

s(t^ ^t’u$ 5^1 ^ 1 c^ c^tc^n '2f^ti TTfft^ 

’*f?t< crNTfc^ ^"sir?r#t ‘’trt^f’ 'tfit ^ f^i f%fir 

^ yf's^sC^ C^C3i 

c^tcsrfuin f%fs( c^rf^^rW^ %5fs[ ^■\ i 

‘ii^ '2f>[c^ 

“cTt^f c^sf ^3[5( c^ *f^ <2r5f%^ 5?t^, K<^ 

^1%^ fiff%«r^ srt 

TTc^f I fw% »rf3(^ 

n«i «ff^?i ^>Tt^ c^FfsT '2iwt^5[ cifR sn I” 

(nfe'Ni) 

'« csfti^^ I ^ 

3ii:=rr^%^'« f%l% c^rf^^rWc^ i 

y[C3f yfi::^ 5 t:[<;t ^nrf^c^fsi-1 

^ ^ ^ I ^ »r^ ^51 J 

'2f*tlR l” 

(h®t^ nf^’^) 

*tf^r5tTj 51“ wara c^cai i sTTlto^ 

^?f 



I ^ c?n:^ 

■5fTO 1%f^ I ^Rusf ^trcTf’fj,— 

TOt3(fw ^ ^Wtf^ “TOT 

'5n:<^ 5T^f% nf^^sirl >£rw i '^rh wr^ 

cTOf ctWt® I apf5 

^5t^'6 I f^^tcinr JTiwsnr cro 

^i<4S'S(Hrc^^ '2r*rt^ 1 f%f%^ --rc^ -sfot’t 

'^Tn =5[f^l'« »f^-2fnri’r bratf^^ 

^«n I <sRrR t%i^ ^c^sf, 

“(2n?$r^ »f^ ; (Rt *f^f^ 

rR f^rttri ^^\, m's c.^ 

«farit ^^ I ^ histf^ ’rf^’^t^ 

(nf^^i) 

T®3f 1 <2f^^ 

CTO 'iic^tc^cwi sTt^ri «rtc^, «rtf%c5^ 

K5f ^ J ;£l^ 5[ft <^U R< I” 

( ) 

WR^ CTO C»f<i »t^-2fc?[cn^ ^ --miN 

1^ ^’c^ fkm 'Sftc^ft^ ‘ii%^sr I c^=r, f^^Khr 
‘n«p^’ <2f<?rc3[^ ‘^’ 'sr^f 

1^ ^’c?i 1 «rtfl^ 'f^ <71 Tjfi 

T1 aWT f^, C2|%C® 

=fC-<lf^C9f^ Rt^, CiftftC$^ TOTO I <5fc?[^ 

‘f^®tcq ‘^’ Tff^r®tfw 'S[c«f!r 

i£i^ St^C^f 1 ‘f^f^ ^^V-vil^ ‘-SiSSt^ 5rtW STTO 





f5yr«rf^l^ nt8in -^iti i af^i ^ 

fei 'srr^iTt^ ^t<:^ M f¥^ 

^f%3it3rt^ >n:F$s( | ‘^’ 

‘^’ ntfwtf^ ^5f 15-^ fe 1%f^ 

CT'8^ 1 ^r'®, mass ^ilT' inertia 

^'8 1%f^ wti ^t’^ir®8 ^’fS 

1 Mass-c^ 

inertia-C"^ 1 ^?(T'ra 

'c.'^^V ‘C5r*ft’^ ntfetf^^ ^jW8 

^'\im^^'^ c^^wiT, i(’f6 a cTf^iH 

cm\ ^1 I ^rtw 

Tf N^i ‘^tn^TO’ ^U^^^ ^ c?f%c^=r 1 

^ 1 ^iif W5, ^?r ^ 

^8ti I ^rh>if5^l: 2[^t^ 

I TO f%fa[ m ^tw«l TOST ‘^tsT’ I 
TO^f5 '2r5f%^ srN *fTf<8^t^ S^TO*!^ C^T:3i 

?iti:3i5r^5?f?T f%^ sf11 sTTff^^ f^1%^ ^ef TO’f 

8 cf[\ TO'^ CTO ^>i°^j c^\tTO ’fTii'sl^ 

STt^8C^ ^N^lln CTOTOtC^^ fk^ ST1 I 

’fw, c^rr^i, c^ c^itf^^ srt^i cto 

WTOlW <2J5fw, (TTISC^TO f%f^ fsfC^ TO^t?r TOC^ I 

^tCW^TO ^ fTO% 5rt5[8C^ TOt^ ^Ttft 

nHiTO fro Tf n5ti ^n to^Ic^ TOnt^ i 
at^^wi <?^ -^itc^ ^f%«n sn c^rfro® 

^ TO I ^srtTO (TT TO STt5( fwtCST TO^^ ^C^8 ^- 

>f5iTO «(5f%^ ^ Ti *rlir f^, f%f^ c>r >r^ 



toft 

to% toc^ i 

'wrwf^, totR ^'Qfl 

>r?:^ c^tcsrt^®^ nti 1 'iiw^ c?^ 

f^’Srt’!! ’tTt^<'^ CTO 2(tft5T ftf^'^ 1 

c^rt^ '« totto '5(5r7tf^^ fw ^ 

c^c^, ^ f fS^tfS ^’c^, '« ^t<(t«f?rl ^c€ 

to-to f55 ! 


f^f%5 nUi^t^i >3*^c^ ^■\im- 

torf^c^sr i* ‘f^^^ii (r®>f5il’ 
(>rff^j ^ 3£ft^«i '<3 ^t^, i^oo) 2fwf5 

^ttoc^ c^® ^’c^ ^f5^ I ^■^rtcsf ¥Jt^tC^, 

c^'w.^'Ss^^, '2f^^ 'srrto'?! >f“c^cn ^tc^srt^ 

^ 1 csm] 

^tc^ I ‘wff^’c^ <21^to 

>c^t5rtf^’ '2f^if5 c-mto? f%i^i c^^toi'N 2f^to i 

^tot^ >fTO ^’15 2fw toife^R I 

‘R«atn^ ^’tft*r5C5'?r h^tto Rttot^’ 

‘JTttoi’ 'sr^Ftto ^ 1 h®tto ^totc^^ c^ 

Rt*f^^«rRc*R ^ncTt^ Rtc^t^qi m] 
^?icf I ^’tfK^ R*R 'sm ‘wt*f^ T^^i^tto'hr’ to?^, 

^to, C^toJt^ fiffto I i^-b- yftC^ ^ 'Q 

5Ts^ji ‘^fft^’-^ii wfto to ^ tosT’ ^^15 ftfto 2f^ I 

» <£it ®R?5 ^t^lf^-^cai fe I (^af, 

) ill ?[Rt«C511 51^^? ’T^t’Rl!! ‘FtCSW-ilBSrt^—«!«’ sTHHI ’Tsftn- 

jjtf^-’tfiR^ c«fi:^ «WR3 ?c?rcf I 



-i) ft? I ‘»ri'%5T’ nR^?r >rfr^ sft^ 

c^m I 

csft^ <mm Htfr 

■2f^tf‘r® I cf^ w® 

i cft^cif?i 

'sm fnnr ^ ^ n?Tr^ ^ 

^c’pspi I TO 

^ I f%i TO1 ^f^3R I nf^t^ 

■2Rrtf-f? c2f%^ ‘^sr^snn 1% ^ ?’. 

(), ‘OT2fcir-*r ("sitRsr, ^ #1#’ 

(Tn=(, ) I 

t%l^ ^?(C9r cf^l 

^fV?s't**f f^s(^f%?f ’®;^5ri 'Q f^cn i 

Tf^TO f^tTO^ f?rTtc^ f?f^ '5(f^5fjT:^ 

c^f^c^cfsr I ’tc^ w snf j 

^Mt?f ^ Tf<fJ I f¥s TlWiSf^W ^f%=Tr^ 

^ I c’ft?1if c’ftir® ’fc’^ c^ f^f^ 

^5rf%i5?i a 'sr^ ff^ TOtfj?, ?1’ 

#?i >tt%®T Tt%^*r ^ I 

"ar^i I cTt<p*rf%^ ’fslwi, »Tx^3i ^oW^ 

5Ttf%w ^t^ ’Ttf^Wi:^ *^^15 ft^T TOCf I ?rfOT- 

^Q'fisc^ ^’c?f ^c^'« wi tT^i, ^ 

^FTt^ fif«rl^ ^f51 c?^i -srw 

TOCf^ I ^fK 

to ^ srt TO"^ ■*it5’tt^ 3Ff& c^ 
C^ TO^ «55^i{ ^ I <4^ apf5^ T^ TOCf 
1wt<(W^ •'2ff^ ( CTO, I 






ap|5 we '«f«n Wl w, Tfvsn %t5f- 

»ltfe^ Jitali I «tW ’ft# e sitfttw % 

C%4^ ^■{^•ni, bf®tR4'S(.s<l ’t#? ^2W*t 4iiW^) 

^< 1 ^ fwiw Tf^ 4’R( ^ c4|# TStfit fitts^t 

tf?[ wtfi ’(te’il W, 4tv5i1 twfspTtfew^ 'st’R (f4tcsft (^i^tm 

Wft I 



^55tm Ti'^5^1 

>ifR^ c?t^ I ' ^sif^v-r'2f^f%^ ^cwfS ^55tm 
>fr5(fw-nc3f ju m I <ii^ c«r^ >it^^- 

sfi I ^t^^l fwfsT^Tff^?:^ 

c2fTO Oft[ C’t^ i ^ ^W\ 

'5f^w 

?Kf^ nfii5i nt'«^i '«>it%j 


(?^1 c^t^iTi 

2^a?^1 CIf^1 C^ I <£[^ '£[3^ f^TTO^ ^^SlTfiOT ‘^11% 

{1 f^cn’sf ^tf%, 

^Ttft i >iw t%i 

f%^ TO nfet^f^wt^ C5^1 'iiTs 

c?t^ TOtf^ »rrf^j^>[ 5[^ I ^rii:^rf^t^ Tf'f^ 

nfro c’fsi “r-m Tto i '5W 's 

1 s— 

•••cifi TO f% ? ^ nf^Wr w 

ntc^ sn 1 



'5(11% I ^iiTi ^»tm 

I ^ 

^ sTc^ I c^ ^‘s-r 3(1^^ 

5^^ .ff^n 1 ^^t° fk^-ffsi ^r® 

ntr^ ^n I ^ ^3^ f% ? 

^ <2n:?r^ 'ii^ a, 

1 ^ ^t5.1 lf%,— 

is^^rn a (Ti^ ?iicn^ 

( nf^fSj^itiT) I 1 Ti^i 

^n fw^ ^1 1 

^'!s ^n ^i ^Tw\ <«rri%c^ ntc?r sn 1 

C^ f^^T >f®T 

*rtc?[ sn I 1 fV^ 

c’t^ "srt? 1% ? cwf *r% 1 c^ 

'-*rf%^ ^-r , nin c’fi:^ 

(?H^ (?fl! ■‘*f1% I 

v£]^ ^?Rwf5 '2f^ %^?:^iT 

Kltnt^fJtll 1 ■5l^«fT (t^jiy 

ivSiis ), ^ TOt^’ ( ), 'WUS^ ^ntftH’ ( 2!tt^«l 

CW 'Sr^tf^ ) '^T^ ( 'S['\% ) 1 

nftei ^^5^1^Q h%’lR 

C’f^ I ^ C^1l?f1 C^tc=(tf6 

^rrhssrfsn m\ \ cs^^s^tf 

'« (c*ik, ) ^Ts ) 

^’fB I 

^srtlwt^ ^ flf^ 1 ^ >!t<(t^«f^: ^®tffir^- 

a '« ^ti[f^^1ir itn ^t’?f i 

'Q Wf i '2t«f^^ -st^ 







^ f^oi 'sittsrtMl I 

1%wi ^’ni wi 5(1 c^i^rm 

nt%5^ I ‘^Tt5i^5(j sri^ <21^ f^f^«nrt^ 

'Q ^STtC^t^STl ^t! »rf^ 

c?te::^, ^ >it^«i 'Sffwi %k'« ^ ^ 

^tf^r¥t?f ^ ’ita I «2f^f5 I 

<£f^t*r®ft >[’sTn® i^ atfm fl^ft ^ 
h®stf^ I ^f. 5Tf^ s— 

njft«ifR®tc5(^ 1 ^£1^ ^ff^r^, 

nfi^i I c^, c^, 

^f% ^ %i c?f^ 

I c^ ^yt^tP?r nfW\w ?n:^«ri 

c^rfm iii4'ci>f^^i i 

wt^, ■jff'nsl^ 

c^ ^5(1% (2(cjrf^f^ '^T[\ 

^ f^'Qf^ c5^i r f%i 'srW^ TO ^ ^ 

^ v£l^ ^5^^ 

c^l^ M3TO "stft I 

sTWtW #Tf^, C^Ttf^fwt, 2rt?f%^ '« 

oQTn Wr^Rf^ %W 2fTOR ^TOt’tr CTtRl hf%^ (R^l 

'srf^'N^f 2fTOi^ C5f^ »r*r«n( ^ i »K*r?[ ttot 

i ®t! >r1^ c^cstl t^®lR^ 'srmtff sjcsr ’tt«?i1 

?mi I ‘R®R « ^ItSf^Rs’ (sw®tir5, v£|^ 

^sirst^rti 



1 #Kfwf5( f^Rw <2(^'^n^'hi 

w ^^5(1, f% (c^, ), ‘^<’ ( 

), ‘'^' ( 'tm, i^s^vs), i'Sis 

'srrf^ ^N«m c«rc^ ^rhrWf^wt^ i 

c^1%fwi, '2ftf 1%^ 'Q ^R<5ri 'iiT- ^>rhi5(f^ 
%w 'sm wrf^'^ c^ i c^jtf^twi %w 2fOT?r 

w c^trW3[ ^?rtc^ni (^fl^, ^.\'»‘\)\ 

^^fhr ntfscw^ nt'«?i i 'ff^raw 
^R:«fT ^'^rc^it^fr, (^ti^r, 

‘wsftwfcsi^ ^^’31’ cnt^ Ts^rn 

2r?rr1%^ ^ I 


^Rtwnf% >r‘^tf?^ ‘»ftf^’ ('W ) nf^i 

C2ti f^®t5prtf^f%j^m w I fefr, 

<s^ I 

’ft'QTi I h®t^ «2fw?r hlwj, 

nf3f^ R®t5^5rff^cw^ hf%lr i 

■2f^rc^ WfKST #Kfwt5( jfsjf^ 

1 -2rM%^ Tx*rt^5( ^jtff 

■5^^ ^t^'Q »rtfl^, <2ft% ^ ^fl?f^®t^ f^RW ^ 

I itfk •« «ftf^56t^ fwF '2f?f^ 
«f«ri5( n*r«r?r ^ i ^ w ,— 

c?c^ nf^'tf^’ (¥t^, ), ^ ’pff’ (^ji, ), 

(^stW?, i'®i'S» c««rc^ <itmtR'^ ), (^^sn^«i, 

f^i{’ (^f%5r, >'»>*»), ‘#wr’ ("srWi?, 

c*^ ‘’Rit^’ (^, 





^8o 

CST^^t'Q 

^-\z^ #^r^®tiT 1%?i^ 'sm I ’Tff^^j nf^t^ ^fi?f^^ 
-mcf<2f«ft5( (y\-^ Thi'« c? I >rffe'^ 

c^li^fK®^ ‘^^f«fnf%’ ( wH^, i^oO 

) I Cf 

nlwhi 1 «rOT?i 

nf^^l^’ C^M, ), (^W?, ), ‘^i%c»r‘<r 

(^, ), (k-rr^r, > 

^jtf? I 

^-hisifwi nf^Tt^ ^tf5?s c^t^ I 

<ii^ c«t%<i c^tRi c^tciTi nt«^t 

I ‘f^^wt%?r ^>ft^’ () N8 

^>fW (^fN, cwt^c^^ ‘^t^’ 

(^i, ) v2ftlk I 

'2i«rc5rf^ '2ttfls( ’TTO ^1^^5T1 

^1 I nt^»f 

1 isKc^ 'Sitfm fe 

wi I 

I ^ ^ta(?r c^sn 

Wr^ hf5um n%?f nt^?t tT^ i cw[, ‘=it’sff^ 

('srff^, i^o8) I ^R'§n <21^ nf3{^ c^it 

^ I •^•\w nfro nt^Ti c’m '« ^t^rt^*! 

‘^?fvw’ *fW^f|wti:^ siwtf^ wv^fk^ fi^ti[fr^ 

^ TcwfS «nTf 2Wf^ I 

»rt«ft?[*i 1%Bt5( '6 n?f<fwt5( fe Thr« nf^p^t^ 



I ^ 21^1^ Ttif '2f^^ h®t1^c¥^ 

?5=ri^ 2Rrff%^ c^t^ i’ 


‘>it«Hi’ (2^^*r, ^5r^®i, ) nf^tn 

'2f^ <siw\f^ c^Vs i 

^ffesrr^, c^Ttf^to^rt^, 'Q 

'Si^ Tmz'^ I ^Tt^rsTt^ ^f^’s»r brsstf^^ 

^ fef I '9 

h®tf^ <2im ^ f?c!r%5iiT '« c^tf%- 

f^arr?:s(<i (2ff% 'ill n’s^ntf^ Oi^U i 

^«R1 nfipri^ ’rrf|f%i^ 

'^j ^an:^ i ^zm ( ^^3i, i^^b- ) 

'2f^^ i ( ^'fl^t^<=i, 

) uq?r’s 1%f%^’ (cnH ^^ri ^’f5 

2j^c5f ^c^^cTf’tr I ^n^rt, fKf^ 

T^t«ft^i mzm hf^ij i mzMf 

^t«Rt^ ^’Trf'H 3n:*fT ^^«r!:Tr’fr c^tf^ta- 

'9 I ‘'5ft®i 9 -2ft%’ ( ^5r^«i, 

i^ab- ) 5n?rf® 'Sfll^lt^l I 

^ftsRN ‘aN*fa? 9 (cnt^, i^sb- )»ttfl^'5ri 

cii^fg (2r^ I >it*f=n 

C^^11 'ill (SThr »r^ 

'srtf^^tsr ta 1 

c^t^ c^tRi >fsTr? *Ttf|r®j^ nfr^ I CTO, ?(ftot«r 

‘’tf^ f^-fenr Ife’ (c*rt^, ^\-^\r)\ :— 

“^Wc?^ WsV^ c^tcs'sr 

'srrc^^st^ f%?n^ f% ‘ii ^st^RS’f ^ srti i 



^5prr%w 


^8^ 


nf9-®5tej c^ ^t?n “fro 

fw I ^ ^ 

f% ’tf^ ^<) 

n^ c^k ^1 ^-k ^ I ^^1 ’ttf? 

c^wn ^Wk ^ri f??Ti ^ 5f%i tT^ 
’ttft a ^ ^srkn ntk =ti— 
fI kFi ’ttf^ ^ ^tflk f^i 
'sf’iTi ^1%1 ^tkr® 

i at’t 

crt^ ^^51^ ^^ntr-r ^ 'ii^N 

^R ^"k 5Ti I ’ffi’^ cf'^n (7ft 

fw1%t ^t^tc?^ (^ftc’t^ "^k®! I c^t^i 
fpfc^ ^ss^i 1W \kn7s sri ntfto 

•■*1^ ^?n nc? I ^C5R ^f7f?f 

^65^F®1 ^ w *nft< fwi 

vxi^c2f^t^ ^ f^f^ 

(7ft«r^^ ^ki ’ff^ 

>lCb‘N®*f C?^ 'sftsf^t^ 

^Tift ^ 

«r^ ^ r’ 

^ft^Rt? ‘»rkfw ’ft^^^if^’—>5t f^R'kkk f^^->fvTim 

c^tRl c^^lRtfS^ I {:wtf%1%^5rli:«2k kf^w^ 

^ C3p*mf%’ (^t?k, ) ^"^15 TO TO11 

^t c^jtf^fwk fro^ -2} w®f:^ ^5fft^“N*tt ^i^faRt^r 
1 TOR TOt ^^sTtc^R br^tkr ’mm hf%^ i 
^«Rk «2r^tf^ ^ c^i%ftTO f^Rw mm w 
‘(r^jtf^ftTO-<7®^tRrt*f'«^i^>snf%’ (i^sb*), ‘c^f%f^®k 



—■srf^NQ ^ ) iHTs (3£ri^*i, 

i^soo) I c^jtf%f^t^T fm '« 

R^'« wtf%^ I 


ft^ 

f^srfsprif^J (‘Sii attest, ioe i) 

(0 f^wf ^'5^ (^) CTtf%^ ^e 

'2!^ I ^ 

2f?i^ nf^tn 'Sf^rf-r® i 

5f^«! feft, c^rtci*m3{ 

I ^ft 

^ Tf*N^l ^tf^'*^i '2f^r$ 

?r sTi (?f^ >1^ ^t^iwfFsrt c’Ts I 

fe#r^ 

2t^f6^ c^ 2rffnf^^'l 

^\z^ ^tf%^ >fs^ji ‘^rtf^j-nf^’^?- 
nfi^t’^ '« I 

^ >f’^5^ M3 TOST 

f%’s^ CW^, C^tC’f-tF^ ^tST, iitcw^ froft, 
c^^rwi 1 

^z^w\ a% cTO c?«Fl c^ I '2(t%, 

^f%? M3 -rtft^f^^tsT nf^TOt?[ -fifTOf 

TO, *M*r?T '^irrosTt^f TO cTO'« froft 1 

nfTO-nf3fTO '« *iTOR®lw< TOton ^WTO 

I ^ «ftf f%^ fw[T?r?T ^’fB nf^TOI ta 

^ ^ertf^ fiic?t 3ff«(t3l‘r5t^ '5ftCSTt5sn« 3lt:5W??*P ^ 


^r?jfe9R (i«0 ) I 



^88 


^olwr ^«f53f 

^:^nt«at^ ^ ?t*t's^ I mrt^fwtcsR <2f*rt5r 

^^9fc>rf^sT >ft^ I 

nf^f-nfap^ '« ^fwi, ’tf'f^, 

vQ ’fTr<%st=T %W ^ <2(^ 1 

nr^«n ^ jm^ i c^^tRl < 2 (^ 0 :^ c^t!:s^i 

Ti c^tcsn itn c^T^ I f%i 2rti 2tf^f5 < 21 ^^ 

nfh?5-| ^ (2fN®j^ I 2r^:^?f 

csfrfir^^^f ^51 ^^c| ^£1^^ I ^fwi oitf^^ 2 }^ 

nf^^ir f?c^ ^ I ^^-f- 

^at ‘'5r«fi-3i^’j3i-nf%^% (i^ Ts^n, 

csfrw’ ‘f^'«tfr<i TO ^ti3(?f’ (^Tf TOn, ), 

nfro^ ^t«i ^itfS’ (TOii, ), 

(>rN'«rji, >'«^4) (iiTs ‘TOt^t-TO’ (8< TOJ1, 

i\5^o), ‘OTnt TO;tc?^f "f-^’ ('»^ TOJ1, 2RCW 

nTO^®!'« TO^«ftf nlro nt'«?i c’t^ 1 
’rfro Toth c’t^T 2f^® TOftnt«atni^ '2ttfk 

(TOJi, i's»8), ‘^^«i >rTOt 

(’Ts^Ti, ^wtf? '2rTO I 2rrff%^ 

2if<2iW'Q nfir^ 2r^f%^ c^t^ 1 

CTO, ^TO5l R^fft^fltora ‘CWITO 'Q ( TO, ) I 

nfro-nf^t^ 2rTO^s ^’f& 

carter ^ TO—(i) 2flft5? f^esr?! ^TO 

fTO^ ^Tv (^) ’rTO^*i'« TO^«nifi^ I ^^tTOti*i CTO^ ‘^w- 
f^TO ^TO5lfW’ ( »Is^, i'Sii ) 2fTOt^ C5f%^ 2fw I 

^^pTO ^flcf?r afe’ (8< jfi-^rji, 
ivsu ) <iiTv *r$iF^«i ^TO ‘t,^#tTO (8*^ »i*v^n, CTO 



nff5Ti *ft6?i c’f^ I 

^ f5^5['« ^F*^1 ^<1^ nfwtn 

1 ^f^v-r '4^1:^^’ csitfir^ 

nf<B^ c’H I T'-^rn, ), 

WoW (i5f ), 

TO T-^J1, ), ‘TO ^^Sf^«li’( 8<3fs^, 

>^^'3), f%fr^ ) ^^nf? 0^ 

I ^f«n5 fei ^^wf5 to 

c5]tf%f^«5H mm >f“^ji ^’f’sftf^ 

^^‘fj I I 

TOsf ^tlh >fstrji, i's^s) 

atcTO^ c?r-r ^TOt?’ () i 

nf^^if-’fiwt^ nft^i 'o 

I ^Jtnt^fj't?:^^ ‘ni?iTr-e‘ft<R 

£f‘rt#’ (i5f i'55o), 

>f^'«fn, o ) TO TO’Sf I 

TO'isc^rr^ ;?^?R ^^m i nfKf^^ ^<i>f 

'9 c^frot^ TOf TOPns ^0%i 

{^Ttnt^atnii 

wn nfl^f (»fv<m, ^ I w wfl%^ 

^vs fkw wf 'TOfks j c^sf, crrc’f*!^ 

‘TO-^’ () I 
^rhifsr^ti:^ %t^ ^•hi, ^fifwn 'Q 

cw TO^^^t?[ TOi:®!'® 

^Rf%PP CTO '«rfkPtN“f TOit ^ I 



»rklw-nc3Rr sni^a 

TTv^n ^^twi ^ 

'Sfw fintij, '« 

I e'fwt’f cw ft’it^T'« Tf^nt^j 

nf^lir Ti^ ^Tn '21^ ni%^ nfw^^i'hi'Q 
c^t^ I '^rf'^fTtv-r ft’ft^ nf3i^ 

<2t^tf*r® c^^i c’H I fw ciz-^ f^t^ 
^9f?f c^twi c^Fi^ ftnt^T nf^^ 
c^f^i c’t^i c^1in 

hf^3nr ^1 ^f^^t’s*r nt^n 

sri 1 nf^t^ i;5^t 

^sstfii^ '^r^r^ns i “rfwfiT 


h®tl^ <2f^OT ^^^J1 3Fftf^j^ c?n:^ 

ftit^ f%5rf5 c«t%:^ 

^ti—(i) c^ w nf^ni 

(^) c^ w <2r^f 2r^tf%^ c^ j 

<2ft^f5f^ ’2rff%l[ oq^v (^) C’^ w nf^ti 

I ‘?rf%*^%n’ 

( fits sf; ), ^ 'Q 

(f£fs (2fS ^tF, ) '4T'> C^Jtf^W 
^ ‘(?r^l (‘2f". '2fs Wi ) 


‘sft^-^(f%’ ^Vs 'em « y[t«(jn’—‘flt ?’l? JTt^rfs^-’tc^j fsf^^Jitl^sFi 
C^ 1 



n3f-’Tf3r^ '4tffw t%®t=r 1%w c^ 

^ 1 

■srw 5r<Ftf^ ^ cf^i c’f^ 1 f^lipTO OT >f"*ti1H '^fk^\' 
('2f; 2rs 2stt^e|, ivso^), c?ft (<2f; 'Sit ^it^, 

bvsos ), fe 3T'^tf^ ‘=^«f^t^’ ('Sit tsfj aft^«|, iNSis ), 

^t nTtfr**f*^^ iTr>rQ?:^?r 

( <si% '5i; wtf?^ 

('^f; .^r* ) ^^tfw ^ttsrfw-nuii 

sm 'sr^tf^ c^ i ‘sif^f nf3j^ 
si^ nt*^‘T f^csr?r 

^rtfto n%T[ cTfTr^ si^ 

C^Ft^ C^^FtRl ^’.•»rj1iF c?^i I i%cttf%¥i Wir.^ 
a CtfOTl c^t^, ^t’^ 

nf^Thf c^ I ^l%N»r c^iwtc’f 

#?ri f%^rr^ vf)<ji ^t^i 

nf^fS I 

<2r^n® ^ ^ i wff^^ a l^sstiri^t^sn nt'«?i trt, 

v5ti:Tfi[ -sfw ^rl fwtsr-'if^ ^l f^^t^r-^sTi? ^t'^rri 

yf^r® I nlwNi ^rr?:^ 

(Xf^ I ‘^at'^c^j^ 5Ttw '2fn?^ (?r 

I ni%^ *rrft^rf^^ 

-SfW '2R?tf^ I '2JW 5(^r I 

‘^nf^’ '2fW c^t® I 

yr^^cfi if^ ('5fs 'Sit ) (iiT^ 

f^ipnsn cirft ‘nfwtfw’ (sr^ i ) 

'sm ’rr'QTi i ^t?, 

csT^rwi ^otw-5i%rt^ f%^rc^ i 



^8b> 




^ ^tw-^srr?! ?roPFf5 

1^;:^%^ I ^ific^i^ ^V?{ 5^2{«ft5( 3Ff& I 

51^ ntt^, ^wtf^ 'sm^ '« nf^*^ i 

fwtcJR fro^ nffi, 

h®tf^ '2fw?^ I 'Sun 

5m^ ^fi? ■« '2nf*rfwt^ fm \ car%^ 

^Ts ^®rfr^ m<’ () I 

I ^t»f I 

^f^V-f c^tk??f 

w.^-\^ '5f^f ^■\m\ c’f^ I ^srf^v-f *n5t^?i c^ 

^cwf5 nf^i ^t^iT '2(t^ «2rt%f6c^ to 

«mt '2f^tf^ ^ I 'jpt -styfcsf 

^tspft^rWt c*ffl («r; -sf'. ^-tt^, ), 

‘^ft’ ( c2fS <2fS hW, ) '« ^ ( '2fS 

'2fs i^5o i), frorf^ »rrft ‘^’ («fs ^w?, 

ivso^) <£i^» nflFtlir® ‘-^r^’ ( sfs '2fs ) 

TOfw-nn I 

‘tT^’ nf^tii n?r<fR^, 

^Tv «rrffw 'Q c^TR ^ncTtt 

(SRf (sr^ff^ I f^tTOv^tr- 

»rv^l '2f^tt%^ ^FcwfS i 

^5srh3#t?f cTtrsn c^tRi ^nT^? to i cw, 

"'«ri^t^^‘i ^ 'sri'TO^^ kH^ #1^ 

3n:«fT ^ c^<f ^1% I 



'e '6 ws^ *ff^ ^sjj 

wt?l, nif ^srfTfir 

*r^ ^twfi'« ^ >rN<ifc^ =5#<fi 
<iriw i ^ <2twtn1% ^ 

I TO ‘^^fS of^ 

I ■2iwt’ff% cw 'si^ 

«nii i (Ti f^r sfi:^ ct m?! 

I f¥s ^^^ W3f ?Ff^!n 


<^!T^ ‘>1^1 ^ nf^ti 

i f^c^S5rt«r 

^5iTi I '« 

nfwt^ '2(^^ I 

-m 1%?:^%^ i ^ wt?i 

m, ^ 5(tc^ 

fm f%^r®JT I 

fn^«^ --rfft >f«5ttf^ cwt^c?^ 

'2f^ '2fTtf*ns I 

2P35 nto-hi 'sm %«i1wi5T I ^ ^1 

>fwti^ c^^i 

2i“^ nlwt^ 'Sim i ’T’sfsp^ 'sM^^ 

^TI^T'Q >T‘Plt’f C^lttert^’^Bl '2^1- 

'fmH 1 

ntofir® ‘<2fff%’ fiTTf 

f^1%^ 1%^ f^ffc»^ <)^c*i^ i2r^f%^ ^c^1%9f 1 

fT^n <siwtf^ ‘f*f^’ ( sj; 

■2r; h*rt'«r, ‘’T!:**f*f’ ( si: si: bp*ii^, ), 

fl* 

( Si: Si: h«ft«r, ^ ‘^<f??’ ( Si: -si: 

n3[-nf^t?( sm <2Wf^ ^ I 

5ff3i?r^ nf^Ftf^ ‘f%«’?i si»i\^] 







sn I 'AT^ wr%< 

'5f^pf^ I 

jpTtf-f m(M t fkws^ 

vii^ nftc^ hf^rlj I 

(^3i, ), f^w (hnt^, ), ‘^^tnnr c^^’ 

STt5I ^1 ^lTf I 

‘f-t^^ft’ nfir^ 

f^i?TO >T*^irt^ «f^3i f^?r^<r 

'2itT[ i2rf% ^fs-^itc^ 'Sim c^ i 


f^f53i c^Ti I ^c5I'6 

I ^ttFK nf3i^ 

sm 1%^c^ I 

^sm 5n:«fj (-sfs ^r; ^rf^, 

i'so), ‘^t^’ (.2f? sr; ^t^fr, ), ‘ctwt^’ («fs >21’. 

) ^jtf? nif-nf^ I ^4=it^ rf>f >r^fr5 
'G '2Wf^ nfir^ s\m ^\ 

fwtsi-sj>T5f c^ I 

cm\i csj. A-si 1%. ^ nf^nr 

^tf^ >2rTf I AT-^ 

^ i£i^ <2t^c^ <2f«ft5[ apfg I 

nfsr^ 'sm ^ufk^ \ 

^A'^ c?^i Tfc^, c^tcsfi c^tiJTt ^wtf^ 

<2i;^tf^ 

fwt5prf%^^ 1 





>T“Tf?’n:3F?r f^sT>rr%^T^ 

%U I ^ ^fhv*t »n$t^ 

»[“TtTfn3f'53^^ fw^ 

c^ 1 ^ ^t^«l, -5r^tf%^ ‘bff^^’ (-stt^f^^—c2|: (2f; 

bp*rt^, ), ■snr-rt^ <2f^?Fff%^ ‘>ff^^’ ('sn 

h*rf^ ) “iiTv (>rf^tf^^—srs 'iw ), 

(^tJtf^—5f; (2f; i^sb-), (<2!S «fs i'a«‘«), 

(>rtfrrf^¥—2f*. '^t '«ft^ti>, i'Soij) '2t^^ ’isTf»fn3i- 


I cw\z^ c^Fr:s(l 

'sm I ^5]%^ Tt“5rfi:»n:*‘f^ 

cw« ^t’^i =Tl^fw-n3f «f^lf*f^ c?^i c’H I 

C2^%i:^ 

f^(w ^1 i C2£t% c^t^ (i) (^) i;^9f, 

(vs) 'Q (8) C^ '4^tf*ns (4) 

cw '2t^tf*r^ ^(¥o^5in3i 1 

>2(^n5 1 'iit '2t5TC9f '*rm^ 

^T'Ht^Rtif j\m\f[ c^z^ <2r^tf^ ('2f; «{! d-rt^, 

) I nf3r?ptf5^ (sr^ Ts^^rm wi 

^3(nf 'Sfw^ I’ 

(gftff%^ wr '« wf® <2f^f*n5 t 

^ 1^ ^ c^ ^ '2fTtf*r^ 

^ni%r, ^5tw^ w dw, i'^os), 'Q 

‘fi5C2^’ («is i'so ) I ^i^>rrft <2mf*f^ 

nfsj^ (?f^ %5R ^ "Q *f*r^ ^ I (?*n:^^ 





'2f^ ^iw\ 'Q ^ I ^^■\^ f^Rw 

nf%^ nt^Til I i'So® ^fti:^^ Ts^l 

SCSI'S t2f^f&c^ I ^v>rr^ nf^t^ ^5!^t5T^ ^tn 

^[*m c^rtr^f^®t5( f^^r®5( i ^?t?t5T?:*w^ 

ft 'smf^ <iii:5i »r-*r<f^ 

r c<?rc¥ ‘f^is^t^’ 

wif^^ 2i^ c5t^ I v£i^ 

nii-nf^rc^ ‘pRt^^^ ’if^r® 

('Sii '2r; b^ji^, ), c<^ '2f^tPn® ‘^sf^ ^tf^^-nf^?- 

ntoi’ («ts «fs ^tf^sr, i'Si'*), 3}t5fif? ‘^fft^f 

( sii '2fs ^-tw, ), ‘*^f*p*F^’“ 

('5^; 'Sfi ^^»m, ) twff? =Tr^fw-nc3R a 

nt'QTl Tt^, ^tc?^ f^w 

C^tCifl '2R^ c^ I 

*15^ c«rc^ «f^tf^ s*r wf1%^ 

■2f^tf^ ‘^^1’ {'Sil c2f; ivSoo ), <2Wf^ 

('5t". «rs ^srw?, ), 1%^^1 sr^^tf^ns 

( 2f: '2fs «f^^tf^ ‘nfi^’ 

{ 2f: '2f; ^T'*tt^, ) I nf3i^ '« 

f%^w ^cwf5 wf® I ^ *fft< 

'ft isf^^ ^f^ts*f^ I 1%^ 

v9 i«.8 >rtCT!i J!°^1 ^<Jrt!:5 jq^ 

»M<u m Ptc^, 'mw c^ Iffi?! ^tM? ^ 

»rtc^ I >ii^ pn\^ iic5¥?rtni ^ ‘’ 

8 f f^f^ssH ^srtMt^srt «wf^ c^ i 

« 'Srt^I «tW '2P¥tt^ c?t^ 1 



c^ (Sf^tf^ ‘^^1’ nf3r^ <2f^^ c^r^i 

5rti^ f%^rc^ i ‘nf^li’"' «ftfl%^ f^wtsr 

^jf N8 -snFf^ I grti 

ft^i c««fc^ isf^tf^ c^twi c^nciTl nf^^ ^ -sj^ 

nt^Fi c^ I Ft^ 

‘ft^i («fs «fs > 

v£1Tn ‘<2f|%^1’ ( <2f2 '2f; ^ft^, ) I Ft^1 ^ 

«ftf1%^ 1%f%^ 'Sijfm «2tw «r^r^ 

c^t^ I 'ill nfipm I Ft^i 

isrf^ ‘<2rf%^i’ to?ti[i?5r 

i ’rf^^ 'ihftistsr, nirt<f^tiT 

'« 2fW I Ff^ 

•2r^tf*n® ^f^tv-r >it^fi^-n^3f ^r;^® '2i^tf*n© 9 

c^c^n c^wi h®tf^ csf^ ^ 1 

(«fs 'Sit ) nf^f^ sfi^ ^^1 I 

nf^5PR:9f^ w^5f "51^^ c<?rc^ '2f^fn^ ^fif^t'*r 
f^®t^tf^C^T^ i f'« ^t^J f^RW -2iw 

I 'sr^-fRr® ‘f^^- 

*Tf^i’ (<sii (2fs c’Tc^ 2f^tR^ ‘i{fhrtTtTfr“' 

(fifs fifs ), ‘5(ft?i?^®i’ (-sf; as 

«rt^®i, i'=»8), C'W ar^Fff^ ‘^1%’ (afs '5f; i'fiojs ), 
^8-w«rf^ c’lt'^tTi c«(r^ ‘nfi-5T’n’ (-sf; 'sm xpfsir, 

), <2Wf^ ‘aft-aftn’ (-as as ^j^, 

ivsvso) ^wtf? 5rf^^-nc3r?i c^ w ^'^1 ^ *ft'Q¥i Thr, 

c^tcsrftet a'M^?? f^t^r c^^tRi <sm 

c^\'^ ^ c^ a^tfr® ‘^^tf^’ (as as c’fh, i'®-'*), 

<» 3nPRf5!sc^ ‘’tfa^’ <1131^ ff^ «fbf^^Jitf^aiFi "sif^pF 1 

1 *rt!:^ JTtw ft?i 'btIwtri c^ 1 

b- 5t; smew cJH'S'g (as as ipiij(, i®««) ’ilawt^ 

wtf5^ t^ssFiMsa a?Ftl^ ca^ I 



^<18 

cAzw ), 

c^m ‘^<n’ ( 'S^i «fs ), Mk 

2r^tf*‘f^ ( <2|“. ^tf^, i'5>b' ), 

5^^1?tf^^^5 ‘5rf%^’ ( «|S (2fs "SlW?, ), cx^ 

( <21“. -fifs h*ft^, ), CTt^!^ C^TiT^ 

‘•-rrf%fsn:^sT’ (<2f2 '4? ), ^-jrrf^-nf^w c^Mi^ 

•-rr^n 2fs ^^\^k^, ), siftin 

cvfc^ ‘nftw’ (2fs <2f; i^'sO twtf? >rr5(f^^- 

n^ii fiftf 2fwrf^ 'St^tf^r^ c^ i 

^f% wi 

^tl%^ I '2ftf fW'\^ 1%W 2fW 

^f^t( C^ 1 c£{^^ ^£l^f&'<3 S(^ 1 

'ff^'aTi N8 C^jt1%fwt=( '2fwtf^ 

'2i^f^ c^ I <2rfI 

^^\m^ Tfi I 

wtf5«^ a t f^^t^rtii^rrRi c^t^ 

^t’ ^ <2rff^ I cAzw '2r?ptf%^ 

An ^ I cAn\^ 

c«r?:^ nfir^ An, 

'sm I cw 

'sr^tf^t^ ‘3rr«ffi’ ^ 

I ^ nf^r^ fkw^ ^>r^< 

1 nttw nf^r^ \ 

^fw-TO 

■£f«ft5r®s i 

c^ c'W 1 C2£t%^ yrl^^-nOT 5(i:«fT ^!:i-«Mt’tJ 

‘c=rW^t^’ («fs '2rs 5{t^, ), ‘nftTt%’ (^r*. 'Sf? )'« 

‘tr^-^’ ('2fs '2f; ) i <2rt^fw fwt^^ 

<2fWtff c^ 1 



nft^ ‘-sm^’ I K|tnt«(jtm 5f*nt?5rfi ^^rWrf? 

cw yfiro h*ft^ 5rfc^ i <£(Ti^ '2f<^5( 

‘^srT’i 5!W 

^T% ^ ” 1 Tiv^rfw*!^ Tftw c^c^ 

yit^^-nn m, C^'^ ^T[% 

^^5tm ^ ^tf*n$ i nf^i-s^Fk-r^ 

m% m\^ <2ft^ '2ff% w-njUt '^f^stfrs c^t^ i 
c^ti:’t*t^ ^ti:^ <21^ 

^ I '2f^ wt5J w ^rff 

^ti:^r[55n ^ \ 

^\ c^ ^'hi nfi^t^i 

wftwtc^ I c^t^ (Mj:^ 2[^t^ 

f^W '2f^tr? 2f^tf^ C^\^ I 

2{^ <2f^^ 

Villen 

’sm 'Q 





^^cwf6 ft’ft^j, '6 

nfW ^t'Q ’rM^^rncii 

nt^?i c^ I ^ ^1 Tis^l f^t^i^ftf^^ ^cwf^ 

Tfl ’TC^ 

cTifWtc^ ^^1%, c^5[fs( 

«(5f-f^raw >rtf^T-n3i c^ 

c^t^ I f^tspftf^^w^ C2fi 

I »n5tfr?( c^mv:^ <2f^tf*r^ 

«f^, ^ f^w ^^‘“T m% 

c^'h® I ‘^t^ft’ (^W?, 

), ‘^C^^fiT’ ( 's^, i'Sot ) <sf^ nf^Tf^ ^\^ <£(^C^ 

f^r-iwf^ I 


«f^f*r^ c^ I 'ill (T^tc^n 

csd I 

'iic^ nt'«^i c’H I ’tf^ '« c^tc^i 

c^tc5?i '2f^ ‘srrf^ %:f^®t5n:^ cww i «K«f^ 
c^w^i wffl^ 'ill nt%^ I 

fKPf^ '2fTO i 

^c:(in^(Hfc=^^ >rfT;^^ cnh Ts^ji 

«(Ttf^ ^ I <2f^fk^ 'srtfw ’t#§r rKf^ 

bf®tf^ '2fw ’f’tsiM c^t^ 
‘'®rti:^rrRl’ nfapFlirQ *ftQ?i c?f^ i 



^ 5(WfW, ’Ttf^J, <2ff1% Jfpffw-^'^ 

?Kf^ (21^ «lTtf^ ^c?|f^«1 I f%f^- 

sri c^jtf^f^®ts(, 

^ <-£IT^ 'S^ i%CI «R^f? fiR5tf%^ 

'0 ’5;'5ftn»f JTt^ i 

mj (?[h^ I 

Tf^ff<lt-|Hr f^^C^ST I 

cwrtf^f^®t^ Q n»ft<f^®t5T T^m I i 

^f^wwT^ 1 wff5^ 

I ^ ‘iit c«f%^ 'S\^m ''9 'Siwf^-^ I 

^^51 ^srf^v-r ■«‘p®t^?i c'r^^ii’t -sr^i^ 
^n<f a >rrf^T-nf^^t?i cm 

c^, ^tc?^ w (cnt^, ), 

‘?t^’ (^srW?, ), ‘t^J’ (^'='*8), ‘«ifln’ (cn^?, 
iOo8), ‘Jitf^T-Tvf^^r (^^-rt^, ) I 

fiiiifii^tc^ 5(1 ^c^'-Q w=3rff^f nfir^ <f’r?( ^f^srtsr, 

'9 ’Pft^fWt=(, 9 ^fwi 

-sN^ I 1%, *rtft?f 9 

c2psrf‘i Thi’tiK c’ftst^ 

w '2tTO^ I <si^- 

c^T^rwr w 9 

5(t5( I ^3n:7(t^5(tc<?r^ 'srf^t’-r -^\^- 

f^m\^ I ^ 1%1^ C^ltf^®ti( 9 ^fwl <2(^9 

f%^r®5( I hiu^Rti^^ ^»rt^fwi h®t1^^ 

^ ^tf^, '2fTi? 9 ’R I ^®tf^^- 

c^ f%l^l ^ ^9 I 

^ TtK’fR (Rftrsn CTtRl ^TRtC^ 

«T\ ferc^ I i^sb- ^(tsr c’^rc^ 

2n!ptf^ ‘c^’ ^ <Rc^ nta I 



(£fW ‘^’^’ ‘’tlt^’ ( C*fH ) '« 

‘Ttt (^rW?» ) I Va c^t\ osfjtf^fwt^ 

'5{^ ‘’^-<5r^«i’ ('srt^tj, i'»0 ) ^Ts »FtW?f 
'srW? «rNt^tf^wfc^ '2r?ptf^ 'sm 

‘*rr<^ wi I nfiPFtii ^^15 

'sm i mm 

c^rtT:;r[nin hfkirni 

I <2f^Ftf^ 

'2ft1%%5t^ w to^cTf’fj, ). 

‘?'f^«l’ ( ^M5, I Wtz^ 

^ 'sm^ c^ 1 clt^tft^ 

'2r5^^ (h*ftt, ) iftw <2^^ ^’f5 ^ mT^ I 

K6tnt<frhi ‘Tf^’ sttc^ <2ft^^ 

f^^w 2f^ftf? 2r^f%^ 1 feft, atc’H^ 

2f^’«r trt^srW nfsi^ 2r?Ftf^ 

^n(f^ I 

I f^iw "sftoM 2f^ro^ 

i ’iftr nf%^ 

f^f^a(5rt^<«r?f mm ^<(t ^^frrf’tj, sr«<ijI^^R»f^ 

^tnf% (cnt^, ^5[f^f%r^ Jitsfj’ (^Ftw, 

i^®*!), i^®i^), 2rr®mw 

( '« ^tH*! ’^^s'^tJl, i'*®’^ ) 1 iPltSRf^FSBt^ 

^f^N*f 2TO^ c®T^ c^wat^K I 

c^cwrR^ <m% fiT^tf^ ^ I 

'«tn 1wi(mtcm mfm i ^tf^PFlir 

c^c>iat*{ tc<<^ ^*il?i5^f^t'^ fkw^ 2{^i3C^ w 



cTf^, (^ftsr ^ ^tfw 

), ‘^t^rtlf^ '5l'W«l’ (^5[W? '« as|t^*l ) 

^^tf? I c?rt7?n c^tm 

^ I fiTO Kttnt^rrhi 

‘sfftn’ *r^Rst?f hfn^, '« 

I #?rfwrJT 

fiRw '2f^^ 'Sf^rfsT ^wr^rr^fitsi i 

?Kf^ n1%ii nt^ii c’H ftrw(t«r ?^, 

toff C5fw?^ cTTcsn c?ptw ^TRti I 

•2rrffi( c^ti:m to:^ 

^ I sm nfito csrc^ 

«f^to -2f^ 

nt«Ft Ti^ i ^t\^ o^^:m 

(^srW?, sft?! Thi I ^ 

to ^wrr*rr v£i^ ’2f?Ftf*r® c^ i 

vi)^ >r^ n3i-nf3rto^ Ti? ff:®! ‘-r^tff^ c^R^’t 

■2f^to ^5rtot»»r '5fn^to fwk to^ 

I 'sr^ ‘«rFr^’ («ii^«t, ), 

), ‘fwi’ ('^rtf^, ), ‘>rrtoj-^-^t^’ (h*rt^, i^5>^), 

'^rttoi (3stt^*i, ), ‘«(toi’ (‘to:^’ 

( ib-a^ ), ‘«f^%’ ( stN, i^soi ■) 2^^ JTttol-’W <iiTs 

^ tor >rrtoj-'^ ‘W’^ (bprt'^r, ivsos) srfsj i 

’n^Fto <?»twti^ ’m ’fttor-’ra (sr^ftto 

mfk% *r®to c’tito to? brRwi 





%i»0 

I ^ 1%s‘*r ^t^'Q casli >rt>(fw- 

nc2[<T I -n$t^ c’Tf^^ wrfn^ c^ 

^fsfTi >rtf^-’TCip?r c?^i c’t^, ?ic«(r 

%-t^tr^ ), ('^sr, 

), ), 'Q ^(*^Tf%’ ( w\w, 

‘5(t1w (h*rt^, i nir- 

nf^^l lt?i ^fntir '« Tt^r^nt^j 

nf^-hi ^65tm 

nt'<35i m I 

'-9 C^tf%f^ST '^Tn ’fft’f \9 
^?r>rtTRf^®t5T fiRw <2r^tf%^ ^ i 

I '9 <2rtRf^®tir to 
'Sim ^t?t9 ^us fto f5^t^9r 

<2r¥tr*r^ 1 »Tv'«rn ^rtotf^^tr.^ 

«f^to *r*[<f^ ^tor?f 9 «fw 'smc^r 

^c^^rcTf’fT 1 5^ntf?-^9rfto^ ^fwk tor^ 

*ff^*r^ I c^m c^tRi m^U ’f1%^t>Tf^ir^'hr 
nt9?i Ti^ I -smc? f%to >r3jt^’ () 

sri^ m^\f^ 1 simf^^ 

3it3it®tJ( ^to c^c^TcisT 1 sprnti^T-^ito^ nto 9 cwtf^totsr 
tor 2f^Tm tow to5R ^tow C3itto i 
tow to^R ’it9^ c’t^ 

«t^ I csftto ?fto to^ <2t^ ^’"^8} 

muif 5llTOt^5T f^?rtf^% 9 fiT^€f«ft#t’ 

( 'Sjto* I *l?t<tot:T 

c^tcsn fsm ■siwt? 9 c^-^ to- 

’Tr9?i m I ^Tf? 9 totw?r nt9in 

Thr to^jrr^ ‘to^=nr sif^% 

^Tw^’ (aft^*!, «toto I aifw fl^- 

«rto ^ntc^ ^’ITto ^rto ^cwf5 «toi '^itv 



»rt3rfw-n3i 'q 


‘f%:t “rf%^’ (^rN, i 

^t^R®t5T f^RW I 

^TfTftsRf ^rm ^cwf5 ^ ‘f^- 

(^, ) 'iit '2f>pf I <2ft^i%^ 

fw wW\ >r^?:Tr«fj 

«r?Ftf-n® I 

f^ni ^ti^r 

^®rR^ c^v^ 1 n?t< ^ 

c-^irf^^R 1 ^’t^rriT^ ^'tOT 

>[<TJT 2Rf 2i^f*f^ I 

2fT^f%^ R^tcsnr f^f%9 ^RT^sB 

sf^Pn® ! c^ti nfwR 

f%«rc^JT I tafr, ^?t?ts[^ ■Btw35 

C5i^^cif?r 'Sf^Pr^ ^ I Pf®lR P(ir c^ti 

^cwfS mm R^(?r*rr<ft?r'i '« 

^r«il c’R! I Tix5ii P®tsprtf%c^i^ nfwtir 

cn pRT-R ^ '2i^ I 

Rpr^t’^f smi^ c^jtf^fwPr'« #r^fwPr fkm i c^f%- 
^?:wf5 sa^ Pfc^fl^i^sT i fwrsrtc^rr^jrf^ 
2f?rPf 3Ff51 «i)t *1!%^ 
mm'^ cnNtPf^ i 

.mfm ^?(>rr^-^ ,fm \ 

'm% Pr:^%^ -s^IfK i 
PRw hPfc^j^ *rPiM nt'e?! cmi '« 

1 n?t<fwt!R^ '6 ^nPFWtTt? fei 

RK^rtwi sWPr® i hPrc^r? ’rf^ 

sTi fittf wtw fw fei ^tiRT 5rf^ 

?R5rfff 2fTtPr$ I ‘?rM^'« wl’f^^ hwt^w^ 

^m\ ^ I bqatR'fw^ ^^^bPr® 'srt^tRi 

viit *fttcw 'snRt^ hPflj I 





5rrfw 'Q TOti i 

2ftf®rf^®rr5( c^t^ fkm c^i^ 

I fel'Q ^ '5fW 

nfi^ (7rto%f I w f%?*twfc^ ^t^- 

■*\tm m\ '^KwfS 'sm 1 

JT^ *f3i-nf%^t f^*N*r ‘“r^t^ c^ 

’Ttf^^T-nuii ^’iRi c^t^ 

W ( ^T-fN, ), 

c^.OT2f^t? c’^it^ ‘^jt^’ {b^n, ), 

'Sim >r*ntf?^ ‘^^5n3i’ (hw, ), li^^^sr ?t*r 

i ) ^Tn 'Q ft^*r- 

(7IST >r^fw^ ‘wt^’ () 1 

nf^t?T 

<2f^ ^1 ^srff^^- ^1 csf^ I 

nf3r^ '2ftff%^ 

nf^^-hi ’TT^^n >rti I 

‘^jt#’ ss:^w{ mm i 

whiiffwfsr ^ 5rf«rhr®i simf -srwff? 

<2r^Pr® c^t^ 1 

csji JTtiw-nra^l 

^ >rc^ ^t°s^ 

3Tn^ I *rtfew^ ^lt«(JR 'A'^Ui f^®tR^ 

eff% ^ I f%l%^ f^stR^ 

I 'i)*w 

^^nt«f]rt^ ^ 'QWtn f ^'^^^ '« bpstf^ ^f%w- 

f^«t^ 1%:^ cm 1 ^•s»f|^ 

mm tt^ m-m smf^ ^ i 
‘’ft^’ fe ^r^srtfS fKffsj «f’R v!)^ *ti%^ ^rWrtftwfR 





^590 

I ^f%?fwti[ «r?fR?r 

TTssn ^rt^fw-’Tcaf ntQTt Tti 1 c^tf% 

c^lt^n ^v*t (M■^^ 1 ^5f ^tc^rt^srt^ 

I 

?K ‘=rhrhi«i’ ntot^ h®tf^ sm c=i^ 

^ I '®C^ »l4'Sf*<c<^t^ 'Sf^^ i2r?Ptf*f^ 

c^t^ I 1%3r^ (h-ifr, 

'21^ I 1^3i 

^fw-nni ^sjtf^ I 

%tc^ ^i%f^ ’ff^’ 

T?ri '.— 

Relative T1 C?«^n 'TtZ^ 

(?T^ ^1 Velocity | C^?f 

w ^3rf^ I CTO *f<n Tf^, 'srrf^ 

ctc«i ^l%ft '«it1%—'srr^ ^r 

5f%^ I ^f%^, fn^nwt^ i^fcsc^ 
C^TRfC'Q f^-S train*^^ Tff^R <W^1 C^i^ 

C^lt^ ^f? fn n^tc^ C?1%t?l ^f^«f1 nln ^ (7T 
fnn^ ^f%?tcw 8o ^^\^^ c^^ti 

Ttfef ^f? c?c^, 

(7T fn* c^moQ c^’f 

^fwTc^ I ^ fn •f^fm c^^r 
c^t^^ ? 'srhrf^ »if^ ^5Rt^ c^Tcw Ttf^c^ 

CWtC^ 8o 3rt^5l T1 (?!R5I^ ib- ^ 

’^ctni »rf^ ipRln c?Ft^ 1^ ? 

c?^ Tt^r^cw c^» c>r^^ ^ 

^ fn*r5t?i R’f ‘isi 





^'598 

^ sn—wi ^f^, f%fsr^ 
’ff^ a’t I 

‘^5pit%’ hssrrf^ 51^1%® ^ I ^ 

^irr^ '2ft^f%^ f^5sts( f^w^ ^sfTot ^ 2r^55 c^ i 

‘^c?^m’ (i'S'5»), ‘^tf%-^5[’ (h*tt% )■« ‘f^f^’ 

(^t^, i^'ss)—'srr^f^ t%s[f5 ^rff^w-'WF cw 

w ^t^'2r^*r i ^f^i, 

^?f, nf^^ (71 nflFsi 

nt«^ c•!\^, 1%®ts?>ftf^r®j<i f^r-twr^r^ 

^C«ltnt*(m '« C2fOT fe 

I ’tc^tnt^fjt^ ‘f^fei’ 

I 'iit nfwf^ 

2f5[c^ ^^srtsi n?t<f^®tir f^m^ 

^(TT^fg 'sm I 

'2rnf%s?i5i *Ttf^-nc3i c^fIwi 

^t^r cTf^i c^ ^ } ^5d%°*r '-tr^fn^ 

»itf^-nc3i hsstf^ 'Si^ 2f^tm «ftn 
I 'Q 

nfro I TO ’!"^tTRt¥tC5T ( ib-b'S-iSob ) 

'mc^^ ^N^n 5t^ cnc^ft^ i -^t^ 

harti^ '2|^^ WhR 'Q <b*it^f)tv2i'Q vn^ 

^^rc^it’tj c^wi (7r^ c^ ST} I 

»T"^5rWw (isio-iuii) ^’hsFt^ finrfsrs^sl^ 

hsitfir^ <sm ^ I c^f%1iOTt«r 

^^FcwfB s^csrT® f^sTtc^rfiRi w 

cTrWr(75 «£r^FtfH^ ^i 

;5^ffwN7i^r ^am c?r^'6 nfa^Ft^ «^?Ftf^ i 

^SWrtWtC^ ?rll7^f *ft'«Tl I 





f^v-r ?«n:?F nlwfi ^’rMwtsr 

'2f^ I 

nf^ nt«^i ‘«t^’ i >ft^ c^ 

^i55rhi i 

cs5jtf^®t^ ntfcii^ c?ft i 

'^'\m >[mj £fw?r ^f%sr^ 

2f*ft^ hf*f8T I 

^f»fc^R nf^!( ^im] m h®tf^ « f^®t^ 

2f?f^ vfi^ '2fTrf*n® I 

f^'TO 1%^ f^??ift, 

^tit«at^, ^'hi, 'Jjwr^t^rrt^, 

i!nf%5^«i iin 5rf^[ i 


^T‘^1 1^®t^>itfk^^ f^*r'« >rrfi'^i-n^3r5 

1%-fwrc^ I 1^®t^nfai^ 

=T’t'tj I ^1’ iit^i h®tf^ wf^ T^ 

r.^r:w^ >rff^-'^fwf# ^srtlwr^ i 
f^®r^ %w *rf^t^ c^ 

^m\ Tf?i I c^m c^t^srt f^t^r- 

nfwr^ nte *Tt'«?i c^5f I 

■?mi f^v»f 2^^^^fpp5 c^[^ c^ fif®t^ni:af 1 

^l%v-f *55t^ a f^f®1^n3i sf^Ftf-r® ^%i, 

5n:*fj %-‘m^ ^wrnt<fm 

(^5(1^, ), c^ ’T'ntfH ‘fT!rHi ?i 

f^sTfsT^’^ (^tft=r, ), ^^2pw (jm »r*«ttf^ ‘’ff^ '« 


’rt’#¥*’f3i—M'S (^?[ sri^raRfr ^ipirrtnwm!—<j! 8» i 







( i^2»59), C?R 

f^sTfsT’'® (h*tt^, i'Soi) I f^®tsfnf3pr1^ ‘f^- 

tw^ nfw ^tr:^ 

^r5=rrf^ '2t^f^ c^ i ^ (T2r%^ 

'5ff^v*t^ ^ <2rf t%?[ I 

c>fi( sT’s-^ntu nf^i-2r^'‘Ri 

“'2ftf IW 

^(?*pai I cwjt1%^, wfM, «^f1% 

<2f^^3FC3f I” 

^sn nf%^ '2f^f*r^ i 
^55Tt^ '2f«rf^ 3}»-f51 

‘ii^s nflw^rf^ n%T[ nt^fi c^^f 

f^t^-WT^f 

>T‘Htf?^ ‘f^OTH’ ( ^t?^fr, ) nf^^1 I ^t' 

jf^tn ‘f^®tiT»f4«i’ 

srfcsi c^ ’rfir^ '3j^ftf%^ 

^^\U\ ’^tfl ^ 1 2Wf%^ f^t^ 

'« 1 vii^^ ‘f^®t^’ nfsi^tfS^'B 

^f?r»t^ I nf^tfS Tfs^rr^ f^f%l h®tf^?;f^ ^t^l nf^Ftf^ 
c^t^ I f^m\^ tffliFf^ fw fk^ ^ 

?j5ari ^ I n?r< ^ 

»In^ 1 ^ '« 

wif5<v <£Wfk® c^ 1 

^ Jitsift^-’iai—flf^s 4i« (^n JitW)—3!C^4W ^;t’rt‘(m[~'^: ss i 

V9»»" _ •' » _ ” • I 



^fw-n3i 

TORT C3sr^ fwt5[>rfRf%TWl C^^iT I *tf^t^ «r^- 
w f^m«ti:^ f^f%^«l 5aR^, 

5TWt^, c^, '®rR9c^l^ cif ^u \ 

Tim '®rf^‘*r #i^srfsr f5(a i #^lTsrim f^f%« fw , 

«rf% 'Q TflhfTSrt^ 'ilTv fm^TTi? 1^ f%f^ 

nfaRPhi I ^ ^1 'Siyr^ 

1%W TmfB T^t^ T^lt^^Tif 1 ^??.Ti? 

Thf I -stiffs f?T f^of'8 

Tfrrti \ sri^ '« 

frm CTtcTi (T^Jisn ^m^ 

c^fsf 1 hffec3nT nfm Twir^^?! TSTiT'S Ths^i i 

^ '5pp^< '9 -srrf^ 1 (Tfciii 

'5if^t*“f 'ss^ n?i<f^r^ fef I ^trlT '^iTi^r 

'3«l I TtRs^T ^ Tif^WTTr^ T:k^ c^f’^ I 

^ ^Rrts^f -sm^ ^ c^f^fwtsr toi 

WiRST c?’^ ^Tstfirr -sf^m <^^15 

hfnlj 1 <£it Tfrrtil ^TRls(f^®'k 'sif^Tt-'T 

mtt 'Q ’TSt^’ff^T '5fTf^ I ^ ^fw f^^Fi^ W.5T 
c?Ti c^% 

I 

^ ^ Ti%^ f^lTTfTTl c^t^ 

‘'srrf^’ () i TfTTiT 'W Tim 

^ %1i:^ (Ttaf^T I <2rf hfn^j c^t 

Ti:^Tt^[TT h^fTT <2tTi:^ Tf^^Tl f^fWT mti I ’fm'fl- 

C^ TTT nf^Tt^ '2fTtf-n5 

w fT?*twii:^ toTcriTJ Trf^-n1w-Tf^Tt^ Ttr i IV 5 
Tf^-nfarTt?r ^tmTi^rr ^rrii 0^fm mt^cn 

c^ i m TlT®i, ‘ii cfm C3^ h^t^fTTi nf^Tti 

fTTm I '5rT?rf^ ^(Tt^sTtn ml tItw- 

nf3RFt5 OTtf^ cTt^ I '2fft% TfifTl# c^ TTT 





w TO fef^tJ^fK, 

^t: ^i:^nt«(rh(, ^t: 

c^iwif ^ ®t: I feffwt^ 

(.m\ nf^Tt<i ^fipptv-f ^Rl^ n^i^rTr<(T i 

^5T ^ ’'ot^hi fro c^ 

m\ I '^rtff%^ fw ta ^ 

?[Fsri '2fff%i:^ ^ I ^ ^N^- 

9r.5itC^ <2ltRft®t^ ^tfro i 

'ii? n?t^f^tsi '<3 

'2ftf'ffWt5( t%w ^FJd^ I 

c^ri?^i (TFtiisa 5^w <xh® i 



>rt^R^-nc3r 

'« w:^ 5TC5P c^-\ c^piisn 

^fk^ c^t^ I vucTfC-r nt*5tw 

1^®t^-^ ‘2\^U ws fwt^prtftcw^ cs^c^i 

<2fjftir 'Q srl I fef% c«ra 

^t^*i I I'N *r^5t^ c*i^ 
n^ Tt“5ii f^gstT::^ ’^tft c^t^ ^^ i '-'i? 

c^r^ I 5f:^5^ fl’f 

’nft<f^®tJ{ '« c^1%f|st5T 1%^^ 

^ I 

T^m^ 5f? cTtc5(i c?^ sn 

’T^ f^’f n3f-nfwf’^ '6 

w?{\^ ^ I h®tf^ t%^t«rt^‘i « 

7rr^«i, '^^^^ nt^et^i 

*ff%^ C5l^ f^srfsprff^^ I “1 

•smi v£it '«5f ‘2(9n:?(^ I 'mzm f^^*rnn 

^8 nli^ff^ c^'N f^v-r i 

»r5t% c^ fw %w '2ftii 


^sff^v-r -n5t% ctwtc^ 

isc^rt^ TO k^TO’fJ, cTkw^ ‘to nrr^-f^r^tsr’ (i^»'®)» 
fWff ^Jt*ft«fTtW?[ ‘TO n?t<^f^’ () ^T^ 



'srI^ss 

ww ^?lfF^ 1 sf^fS TOtl S^H c^, ^fij <£{\^ 

*rT^Psj nf^^m '®rr^f4 ^vm. i o^ 

'®^*atr^ 'Q*i, ^ wr '6 ThRfhi ’tTt< *r^, ^srtc^, 

^*f, ■« "^1%^ I M3 fei 

'^rrcsrM 'sjf^fhi ‘^1%-%sti(’ ^itFti^ 

‘^Tr4fwt’^ (71% I ^ ^\5M^ 

yq^cs( ‘f^1%-f?[®ts(’ ^ ‘^-fifgrfiT’ fe{ ^1 

1% I ^i3f% 4tli5T "5^1% nIHi ^ 

c^t^ 1 '2r^t*r«fl I 

=*\v^ atc’f'‘m® m 3 ^w*! 

I nfeTOi 

»i8ff% ac'^r K5Tc^ 1 

^f^°sn c-fwrc’f 'sMf-n® tTn^ 

^^PTt’fT m c^ ^ 

^*ntf^ 1^ 5it’ (iirijj --n^) I ^^1 

^n >f^2f^t?r c^f^jTf%f5 

5f?f& I fiftf fW C^CWrf^f 

fT$i I c^witm n^ 

vii^ if# ^ I ‘«ftfl%^ ^mtm 1^ c^wt**r 

MirPiM3 1 f¥s 

Vi^\ w c^5f®=rf«f m3 w ^sm f^1%^ 

> 3rt!:5iar^><rii fa!t#3i ‘Wff^t’c^ 'srspni'i C9f«tl c^aptt^ cjwac'^ 
«tcirm’ i'^o ^ I m «(^, <si^s 

^t<i f5V3[ «t<i's ^^c?? 5rt«aw oq<^ic5i 'srtwrt^sn ^j\ i 5t#n ^ irtPW- 
^?»ic3ra m. '»Rpnu*i ctr^ *mi i 

^ f^SitPliJ fst fsK’W’l I 



^t3ffw-*fC3i I 'STffS whf *r^f^ 

I <2ftfM*f, ^v 

"STr^f^ f^, .*P«f1^n55t5f, 

vq^ to ^-rc^twi wi ?^i:ii:^ i 

»t*nT®Ww c?ti Thl I t <£^ Tf^’fll 
c9.csOTt^ »f^'« I ^tc^it^sn 

«rf to I 

f^s»r *n®p^ <2f’i5i -« ?*nr^ Tt’^n ^rttoi ’fft<f^«tOT 

totoi’^ to 'sr^-^Pi i 

ot’fj, ( isou ) I ^t?:«Tt^j 

m.\ ^srrcsTti^^ '®it^t55n 

’ff^, ^igfto^*!, 

^srt^lcft^, f^to 'Sffto »f<«l, f3lto ^ ( Prism ), 

( Lens ), ^“i^t^®! « ^fhF®l fll « W.^ 

I ^ti;wr5in * 1 ^ 31 ^ ^j^to 1 ^ 
’siTc^torcsR '2f>f?f^?:^l ‘iiir® i ^ 1 ’ totw 

’SRto ^^5prf<rf^c*t^ '5f^ I ^u ^t^®!, 

c2(t’^to ^^fto®i 'Q nft’*Fr^ ^t*(Ti:^ 'At 

^l\ I 'Sm 

^ 35 ^ ^Tt^toN toR to% T^^Tjlf I 

^sr?{^ '2ftoPf cTf’<3Ti 1 
I 

i's^i >rr^ <2Rtto ^ I s(tokt«r 

toR I ^tot^T ^ 1 

^ Wf ®t^ fif«(p( 0K\^ ‘2R^ to 

'ii^ I ^ tor^ «i*pre 

At^ ^srtr^ I to 5rf5R^ti:«R m's^rl ^ ^ srl 1 

^ ^ 'e ^«g <£r^to I >sf^ ^ ♦ns'Tt^ 

tof^ ’fff^top 'SR’f'Qc^n to 



fwfsr 


I ’ttf^f^ (?^1 c^ 1 

^ I ^srrc^rT^j 5fc^ fw? 1w% 

•-r^ ^t’^Thr i fV^ «fns^ wi ^n i 

-*m f?c^ ^’*fJ =rt ^1if?tt?f 

^’c^f nr5c^ I 

Tts5^1 3Ttr?^C^r HOT (5r^-^5S?t^ >lttf^ 

^twrfr ^n \ ‘n^’, ‘^t^’, ‘«tn’, 

‘^’, ‘%f^’^iv, ^ i3^8 c'^nr^ 

■2(^Ptf^ I Tf°-^5n ^rrf^j ^^5rrii Ttif 

c^i(l tef ^ ?wi 

I n?t<«ff^c^ m <2fc5'li 

C^C3f -i|?pf& fwM I 

TOt^fW ^t“5Tl f^Gl 

m '« I vfi^ 

( is^b- ) f^«V >fm v£|^ 

m I 1^ -sr^ Tf°5n 

f^i 'sn:TO 

c^ cwt^ cfr^Tt i 
^'hf’tti ^'hi’mi wspit^fr^m 

f^ CTW^ c?ti c’m ftcwsrT’r 
?itcii^ ^tn I ^ts^1 cwp?f 1%w msf'* 5t^ 

Wt*i’ jfP:^ ^ i 

^5rP:5itw -sri:^ a>^, ^wtf? 

^3t^ 'srrcwr^sn ^ | cwr^ c^r^ %WTt*< ^-tm 

'Sf^ ‘CWf^ ( i'svse ) tij^» ‘C^^ ( >a^s ) ( 

« 'c^rat? ^ ^fsma at?^ "<?r$nt vS’fJi n^« 


^\m c^*», 'stfSiT c^ ^Wi:^ c^ c^ fst r 



^Ttf? 


m .^rwhr i 

‘c?rf%«’ (5^^ cwtR^ c^'hr 

'« fq?:^ Jiic’SRn ^srlri^itis^Ti 

I 

whi c?^l c^ (?rri:nH;Tt?rtif«i 

^f5^ 'ws '6 -rf%5-f^tJT’ ( ) =rr^^ I 

w^n^ftc^^ ^ 5rr«(Tt^^'i ^9 *rf%^ ^tc^tt^sn wi 

.^r.% mj ^\ to to?f- 

tor^«f^ c?'8ii i W5 '9 

^H’t'hi Tf^’ff^ ^^v5fwr^ ^ir® I 

^Kto ’stR 1 Rtc’f5Frr^'iic*r^ 

^^irf3i ^f5, TtK’rtu ^9 1 

i »[^st^?i c-rwrc^ ^>rhi5Tf^®t5T to^ 

Rt:’t'‘t5^ '2fR*(’ 

( ib-So ), Tf?:^^ ‘^tlR tot^T’ ( ib-SS ), ‘iFto’ 

^5rr?ra[’ ( ib-cit ) vi^Tv ‘'?(^rf^-’?3i'—( ib-j^n ) 'Q (ib-iJb-) 

^t’f 1 

rnii’lw wt^t'9 ^([:raF 1%^>st? ^5sr! 

5%rr^ ^tv^n JTttoT^ W 1 >i^-s(Rt«fT 

*r^to 'STiw c^ ^us «rtw i 

to^tto c^f'^n (is«») 

c-rt^^t^ ^t^rrto '2r^tf*r^ i 

^fttor-wr^ »r:? C9ft^ cv:^ ^ to i 
»rfi5T vi)^ 5ftotR^ I* 

8 i's.'b 7rtc?i c-n^m^ ?(tw^c5 Jrfr?ii->f®i ^l|8i i 
« ‘ipit^1% ( i«8i)—ii^ar;it«r ‘’i?^*lt«otii i *j? j'sa i 



ii^f5^ »ftR^->r®t?f 15^4 'srf^OT^ nt^ I 

2r?f5^ <si^f^ 'Q '« 

*f4 '2f>f9p fef ^r^cTtwhf ^’ifTtf? 

I crc^ ^ nt%3sp^ n^l% ^-Wir i 

cjftf^ ‘ii^N fei I 

^ ^t?i '^U'^ w 

I 'St’? ‘Tit 'SiTtf^m 

1 ^tcTi^j ^Rrt-n '2iTW^ Ti’fTiwiT 

I C^TT Wl ‘ilTfS <21^ 

nt^ I wi^ c^TTCT fei 2fnrt^% 

TTi< Tr?R 1 ^?^CTf7:*f 

-srrtPt^ sit^T 5T^t?r?f 
2fTTtf^ Tr?R I 5t^f5 nirwr frf^w 

nf^c^fw Til? ^nt?tT Ti^m tw, ^I^Ti 

tfw Tt\ nfwi^ ^tcri^i tti i 

^TPRtirm fw c^cT fri^l I 

m. ‘Tt’f^’ ( ) sTTtTO ^ TtlW-TS'hl 

I 'src^ cf^ '« fwr^ nTi% 

'sitcTrf^ I «rtfiT Tt’t^ 

Tif^HW^ Tt«Tl ^iTf I 

^tsl ^TTtT^ hssttTT 'SJ’^ (^^•^)> 

‘W (i5»o), ‘»rrfi^ ThiT-fTTfT’ (), ‘nftri^’ () -« 

‘Tt^T-T^T’ {^^\\r)\ b^^55tf5(T Tif^T ^t'« tR^1 

^5Thr f%TO I ^TiTt^T 

fr I ^TCTi’tT ^ y<m 

^tuThi i5b^lc»i^ TTOI f¥s 

Tf%^j T's^iFtfe ^ 1 t I -sTTt’fsfhr ^%Tii:M 



«r>rtor« ^rc^ i 'st^ 

1%w ^ c^ftl^ <21^ I ^ 

fw1 W f%f^ f^SSt^ f^W >l^^<fT ^FCWfS 

c?sT I 2fw '-e 4t^ ^ 

Ts'^fir® !«• 

5%^ >rfR^ nfw?^ >T?c^Ftft wfnf^ 

Pfgstsr-rttt^ 5T^’rf% Wtf^ ^OI%5f5( I iV5*<8 yrtc^ f%1iT 

^1 JTf^ 

3Ttf^ 3[ori?*r 

f^wmt’TNf >i^nf%^ "jprsR I .s\ ^ ?Ff%^i f^’!(f^^^, 
af%^?Frt^ '«f^®1^->f^ >!i:^'6 fm i 

Tt°5Tl >rfRr®T 

f?c5R 2r^^j3t ^ I '2r^®Kir?f wi^f^’si 'q 
) ^£j^ 2f>f^ .1%*twt(:^ i ^t-^n 

>it%^ ^^fwtcsT^ fei if^-?r^;rf^ n>«f 

Of^5( sr^WF^ I >r^<^s^i:^ C^i^-n ‘History of Hindu 

Cliemistry (1902. 1904) 'S^^ ^5f?i ^>ftKf^®5t=r 

^ -2R^ w1%ai 1 

TT‘^ '®Wt[ ^srWf -sTf,^*? i 

^tTRf^tR^ f^C^l 'Sl'llt 

^^■\^^ fert% ‘^srf^f '<3 ^^^ i^is) I 

mi ^5rt^.??r m m wTwt?:^^ 

vii^s f^f%^ «ft^ 'o ’st^ f%^n srfsr 

1%^, ^li^it^sn wi w^ I f’t^ 

c^t^ <ifti:^ ^ ^ I ^ttsi 

:<3 5rr^ ^^?t^fr i f%f^ '?prliR“rtc'^'?r 


«» The Scientific and other Papers, Vols. I & 11 ( 1924—’25 ). 
^ ^^x*t i >8-i!*^ I =35’rf35 Ji's^pfer® i 



#f^ '2(t^ Cf^1 C’t^ I 

’fOT w ^f«fc^ >ftf^ c^ I 

^c’f '<(1%^ ’ff't^ f^w t5f!:^^ ^stfjf s ^51^2? I ^f^v-r 
f^v-f »r^t^ c’tt^ 

c^t^'« '^mP\ ^\^ I 

c^tOT ‘>1^ ^ i 

<iif5 v£)^fs ^nfwfif^ m. I ntir-rrsTt^ 

^z^ mw i 

nt^’tf^^’ ^fsfwi I ib-ss 

^xm 'sr^Ftf^^ ^ 1 

’35t?[ ^C^Jtnt^fJtTf f^ST ^tC’t 5tfet^’ ^^Sf1 I 

^ ^itf^f^ I i3[ 

«f^3l ^1 I 'Q i5i3 

1 a, -src^ 

wt>f ^ifft^fit^ I 

ntSt’lf^ ^srf^v-f c-Ri^:^ 

c’ftst^ ^ f^RW rIw C?^ C’t^ I 

feisr ^cRtnt«(m i 

?(ci^®irti’«R (ib^«) ’r^1%r$ <2tR3( 

ftsf’tf^ I f^fm ^ ^^RtFRt?r 

^-^x fkfm '2ttft^ nf^W5i nt^f%fn c>m r° wi t 

f% f% 'sr^Ti ^^RtR ^iRfuar ^i{ 

RWRT f¥®tCR ^f¥5 fRRW 

«fm RRtRtiT Ri:^ ntTR, m:% fm c?^ri i 

fR‘N*r "RrrftR CRt?1 CRTRf Rt'^Tl 'StRtR RWW RRif%C^ 



of^i m i ^rnc^p f^-rwrc^ 
wrfnt«frm i 'Viwt^ wwTtnt«fTtc^^ ^rf^’— 

nt^in c^m i 

^irf^’.-r '-f^fh! c*f^«'n:’t ■^Jtf^f^ ^5=01 n 1 %i 

>i^*fj ^ra^r.sitiri n^tsR '« c>T=r' 9 c^^ srf^ 1 

n^fiR ‘> 1 ^ nf%f^'^c^ ^rff^ f^^f%l 2 f»i«f 

1 ■« ?f^tf-r« ‘^rtf^ >5f ^t’t’ 

( ) 2n:Kt^?r?r?r 1 f%-*f c’tt^-t^ 

5rfk^ 

^ttr 1%’—( 'tsu'jrR 

«frf’ ( ^iTfi[f% ) 1 ?fW[^ 5r^f& l.^fifi:^^ 

5 r^ ^r: cw 1 f^f%^ 

c*m ^ir^rn 'Q nf^f^ri wj:*\ ca 

^r?:^ mm tR 1 3 (TOt^-F 

^rwn«tii \^ 'Wt^ 

sn ^'z'^ 1%!^ 2f‘rt%^ ^ c^^n \ufk^ 1 

c5T^ ^ 1 

^r.?t C^tf%f^tR 1 ^ 1 %^ >llRfl^-^C 3 i 

?i'^f-n£ I f^-% c^it1%%5tsF f^w ^z'%^ >i°^n 
w\^ 'Sit I 

c^rf%%srr^F m*fT 

), >rt^ 

‘■5rr^t*t (i'5^«) ^5f?rsRf ‘sr^-spsRi’ (isi«) '6 

‘sf-s^iicHr (^F:«itn-t<JtcM ‘^t^-hf '« 

) I 


b- ‘w ’inif^f^’^ ii55(t^ si^*^!* ^Itc=»ni *ic< I ^ J!‘n’?iic«i 

(ib-fs) *fsj3t*isf 5??^ ^«?i ^ I 

» ’iwi^ra C 9 i*pf («i«), ijffcsn^ ^«tt’Tt«ot 5 1 ^5; «»!»«»- 4 »»<» 1 



m' c^Ttf%f^®t^ f^Rw 
I 5rc^ fwr^ ^cn^fS 

3rf^ f*r^>ftf^j^ ^cwfS 

5Tt^t^j c^'m\ ^jMx I feft 

c^rc’r I ^fwt's c^^i I 'ii^ mx ^5^, 

^w\ « f^f%5 <2r^c^^ sH'ar fe "srtcvit^ ^1 1(Jmx \ 

>lt^^ ‘^W*r 'Q ^fif«— 

Xl^ C’^GR:^ I (Astronomy) <2^^ fwtf^ I 

c^itf^c^ a ^’rsTQ n% <2mf%^, (TTt 'i)^ 

5rc^?i I 5fc^ c^rtf%c^ ^n:«(i 

^Wt, '« 1 ^ 

cwitl%^ ^u\ I liT#^ '2t«rtsr 
I 'sjfefw ^oil^tBftlJT^ 3Ttf^f^J^ 

^^ xmzx 1 

‘5l^-s?’sp3f ^ ‘si’sp3R:^’ ^’f& 

f^^>5j^ I 

^c^nt<fTtc^ ‘^t^r '6 m 1 

(Sfct ^®tf^ ^ f^«r«i 1 ^ 

'2f^t-*no^ ^'hr^rhi xHXU i 

'5ri3R«i ;—- 

^l%i i ^1t 

’Epfr? ‘5R #i ^Jt^, wt«. ^ ttfwi ttf^ 
Frf^«rtr?i \fwl 

^ ^fwi ^f%Tl 

f^sstrJT^ 1 ” 


[T- 







fT^ 

5ft^f%^ 'Q f^[?W <2fT 

'Wff^ C^t^ I ^ vfi^if^ ,2ftf nt^-*!^ I ^ t2fC^ 

^cwc^j 

«Wf*n5 I ^fwtR '5f«t^ 

c?^l c’fsT srl ^ 

^’t =(’t'tr I 

^f^’*r *fN®t^ (?*mf^ 5r^f^ «ns[<«Rt'«r 

( ib-bs ) ^srtwr^T fro '^tff^'^' '« ^ffwi I 

>Rtm vfi^ vsji:^ i isr^f^ 

fe^R i «f’?:^ 

wfi, c^ '« .srTtsrt^c^ TO%5fsf p“ firr?pf%^ 

Rt^:^ !w i ^ttiR 

^^fts( 3Ff5 I 

'SRvr^rf^ ^t3i >f^«(t^?:«R 

^(?aj i 

^wtnt«at^ I ^rtc^r .srsiR 

^ I Tt^^ 'frr to f%f^ '2f^ 5RI 

^bcn R.if^®i ^Rtr^rr^l 'Sfrtf^ 

TO%T I'' '5r?f& ^cwfS ^{tiTf^af 

Rwsr ’Rrr?r ^ c^r^ i ^??«f to TO 

Rm *r^ ^nw5 TOCF i »r^->fvC^*R to 

wi Tiii^ 3!i*f^'« ^<(1 ck^ I 

^cTO c^^i ^f^R5t5( f^p?w TO^ 


i* #t^4tc^t^*t%f^‘t %t5ITt?, 4*1 58.808.4 | 

55 •'I'SflinsW’ll, 55J JR^^l—*}’, /. i ’tt?1?W I 





^tro 

fkv<\ -nst^c^ 

fij^ fsrni '®m-^j \ »r^t^ 

‘■2rff% ), ) 

f^v-f ^“.^1 cffm c^i 

I cwtm c^Rl 'iTcf 

nt'^n c^ I 

‘^rf^r^n’ (), mw\f\ f^>it5 

'^1^ '2t%^ ‘c^^ttf^^ «r^'f%-f^®ti^’ (i^svio I 

5t?f5 c^t^ c^«r^ ^?fjtn^ 

1^, ^f&’icsr?( ‘ A Manual of Mine Surveying’ 5{tW 

c-rc^ 5fc^ <2rtf TvfifI nrt^f^s^fsT, 

'ill 5T^ ^m. it?i f^v*r a 

sr^f^n® c^rt^i «ftiFf%¥ ^’ft^ ■« "ffwi f¥m 



ert%, “rtftj, ), 

Ilt«tt5‘1 ftsStJI « 31^ 

« '« 5r^-TOt^ ^1% 

>rrf^ c^ I ^j(%-r nt*5t®j 

®ti(-f^1w<i 5ff% a cf^ 

TO I c^\^ >i)i;Tf?;n 

mu I ^s[f^v-r c^ nt*5t^T 

w\ i£F5(»f: mu ^'hs I f^v-r 

?}t^'S '5t\ ^U'^ 

C^t^ I ^<T ^^C5f ^f%^1 >i^C'5f I 

isos nUm I fV^f^'§rf?ici?i 

1%^, nft’s^l (?T'«T1 ^^'\U I 

Ft3n;F<r m\j:^-^ i 

^1’ cTOt^i Tftfi^Q ^U\ 

ci>U I 

^u 5iti^r?r 

cs?t^ c?«¥l 1 

m ^ i f^“«r 

^ifi I fwU- 

c^u I ^?:^fk^5T 

c«r%r$ fwU '« wi—f*f^t?tR^ ffTO I 

f^fwtsTc^ ^1 

^sFfc^ wr«j ®t^[-R«rc^^ '2ff% f*ff^^ # ^ui 


i Hundred years of the University of Calcutta—PP. 182-183. 



fWtiT 


1 fVs ^1% *rtf^ c^t^, f^s5t=r- 

5rr%w^ >rfRe i srt^fjw 

m '5f«rtiT I wf ‘iicjfc-f 
c^t^ f%^ ^1 

Q ^fS^T f^ fef <5ff-^?rRt^ '2f?rr>r >4^ ^c^f« c?^ 

sn I f^sst5Rt1^r®nf ^1%! c^ nt'QiTt 

c’f^ ^5prf«rf^«f^ ntdtncTt^ ^i^rr fer i 

fe, f^5{F^t?r -sf^t^ '« '5f.5f5tfe^ ^’cir 
nt*5t^ '2ff% wrf^rhfm i 

nth’j;^ ^t?t'« ^cwcai 'ii^ f^srsr? 

c^ri I ^f^^ts*f 'Sff^ -ii^N 


3(c*(j 

( ivs^a \ ‘^f|?®t5(’ iSf ( i's^o ) ( ioi;. ) 

{'i^\^) \ C5ftr<^ 

^c**fjtnt«fm ^l%?fwi 'i)^w=r ^Ftfr 

f^ccT^ I isii ^ 

^5it>rh[ tT^? I ^tsf 

^l%Tffwi fkm 51? fii^ir 1%fir i (7ft 

^Tn 

^(7r(?!!f (71W ^5[f5 ^ I'" ^^fft^fltl 

«f<rfir^: fsm ntc^c«f^ ^n?f ^’?7f wf«rhn:*f^ ^(roir 

^(7ffe5[S( 1 ^3[K^ 5f?f5 ■'jjft’lpr 

nf^ 1 ^ 5f^f& I 

^srfFisit^srf^ '2rt<«rfw ^>r^< i ^ nfc^c? ftw 


^ ff»Wl I ^ !«;'• I 





'Si^ nl%w c^m ’ttc^ ^‘f^n nt^, ^^jtf? 

fei ^1 ^nn:w i *rf^wf “rt^<2Ht^ 

«Wf^ (Vfeft^ I»(lf ^8 I 

^8 fw '« f^SStiT’ 

( Plant histology ) I ^ 

^xT^n ^Ts <2f1Ft%?r I 

*r^ Thi^ 3sr-f^^5 

ck^ i 

^fhi ’Tff^j c«nr^ 2Rrtr-r^ ‘^fi?-srfsr, 

'8 n^’ <21^ I 

i3l ^ ‘1^^’ ( Morphology ) I 

nc^ cast^f^’t I 2li:T5f •sfti 

fk?% “PfflSII^I I 

^ ST^T 'ill 

^t^l '9 nc^^ I 

8 I <2rhi >rf3it 

^¥srlif ^^-^^ c^zjsi^ I ii^f5^ 5[fai^ ^fiif- 

5if%n^ '2f>f!:^ <2rfftsf w:^^ 

bRti:?r-m i mz^ 

^U 2t^ TO1 I 21^ ‘^f%?-?r5:^’ 

‘c^rt^^i ^ 'Sf’Ftf-i^ 

^ I Tf^*i ^<iTi 'Sf^ «itl1ii 

“'ii iitc^i^r ff*F«tt‘NC»f 

^W1 fsiTN-^’T 

bfw»i '®rrt^ I 





^b-8 

c^it^ f^ff I ^ I 

I 

^t5f^ ^t^1ij, 

c^t^ i” 

^'Asi if^fS ^ I ^1%]:?^ w\T^- 

1 f^tif '®tc^ OT3M f^RW 

I I ^fk '« 

1 ^tPit55Ti 

<sinfk^ 1 

^’t '?rf^ 

^fc«fj nc? ‘’tt^’TRn’ 

( ), >fi;^Sf5(t««f CFs^n’ ( ) ‘^Tx c^^- 

m' () I 
‘’ftint^’ c^i^rm ^cwc*ai 

I >iiW3f=rf'«r c^^’ jtIr^ 1w^ 

‘f^flsn’ ‘^5rtR[-*r1%'’, ‘f%^>rfft’ «t^ f^f^ Rtsifw-nc^i 'snrrf^ 

1 'srtFtI fIr 

Ki:^ a 1%^Ws vn^ i 

RWtft sTfr 

f%i 5i’NC»rr«R i vii^ m «rr% ^ %fi?, 

CFSJ^I, ^-^srM*! ^fk*f^ 'srW^-^, 

^t\ '« ^fwr (Rt^ ^ <2^1 I 

2mii}f% ^1 c?i^ srtii F^rf^ 





I mfk^ «rf% 

nfro nt^Ti ^t5f I ^ Thi’tt^ ^'hi’fti I 

cvm, 

“^f%T^1i%^t'« c^t^ 5f^ '2rt% I 

n%^, 5T?f^ 

i srr ^—-^Vm ntf^?:^ ^^ i 
^ ^ntif stt^ ^ 

^Pm 'Sff^ ntf^?tf^ i 

c^ 2rf«i %i 

r' 

5rf«fjc5( ?[f^ ^’c^ 

() jr^^tF?r-fl ’ft^’Tf^i 

5T?[^ w^j aWiT ww I 5(T(?(srf>i^?:^ 

f*ra '6 wt^^i ^ri»rfwi f^w ^ ntk- 


a '2ftRf^s[ 

^ l WS[W^ '9 

«f5i5 

1^?f n1%i I ^f^s*r c*r ?*fir?F 

(i'Soi) ^j< 

1 ^ Thrfti fw -src^ I r[% 

5r^ wi 5111 'Sf^ '-sj^ f?c^ ^^nf%, 

^tf^«fr«?, cTOw 'Sf^'« fer ^tc^rfRtir 

h®tf^ wrf? f%i 'srTc^ I »T'T®, 

^s'6 «2f^ C«^C^ I ^-.'fcm '2t^N^ 



>b-J9 




(7T% I '« I 

v.mn c^ c^'« ^1 I 

^i^^rfrf^ '« nf^wrf^ '2^f5 c^t^ i 

1 i'Sojj) I st^fs^ hf-t'ij, 

2ft<?ti:?^ c4%f^’t ^f'ns I Ii^t>i5!f ‘2f1ff%^ 

^1 ■5rt%^W (i^>) sr^fSc^'Q ntsfi c^t^ i 

v£i^ '2ft%c?^ C2t%f%^n I 

Tt<*[ »n5t^?i Tt'wi ^ftf^T ^fwfwT? 

5r^F«Tt^ cvN I 'fi>CT isr^n:^ ^^ffj, 

) 1 

^f^^f^Tt? Tfs^n ^-hi '2f<«r5[ <pr^ 

I ^ v5fi:^ '«^3f 

wi \ f^ f¥ttesrfc<*nr 

nf^^sn fw^ I 

#!R>Ti5rr3i, *rf%Ffir^ «ft%?:?^ ), "nu^- 

*\fii^^ >it^, ^twspi 

sm«f I ^ 

^tcsTt^ 1 fwrcq^ ^ c^tRi fw fei 
I 'Sf'^rc^i 'S-nr 

^nc?c*t i nir? 

^fwf%^ 9WJ 5r^ ^ i 

^ci(is?(HT^ fe^ifr nt^f^fn^ >iv c*rf«R f? Gifiro i 

^f%^jf%'Tff 'mt^, «n|f^ m 

>rt^^ C=T'Q?l ^ I ’TW^J ^f%C^ ^'S 

wt^nfhi cnhitf^^ oq^?. *f< N8 ^«fTt^f^at5( «rf<(t?r ^ 



I c?cwrn:«r^ c^ 

f5m 's T-T® ^W?[ a '2f«t^ *n:^%f, 

^i5( ^ I f^F^srt«f 'sif^ 

»T*’'^t^Ri vn^s ^ 'sniis^Tff f% 5r? ^5sn 

I ’1°’?^ ^ f%fsr 

5^r^?:5R I ft?1 f%f^ ^tf? :5tTOli-^ i 

C5I^1 c^^?i ‘#)w^ 

m « ^f%^f^' (i'Si^) T^i vii^fS TKf^^ ^ I 

iT?i v£i^ ?n:f^ 2m ^'« 

^w?:^3{ ‘f^t^->j^ aF3i-f^-r-#tf5’ c^??( 1^ i 

iir?irai:‘m i ^ i 

^ 3jc5rr® hrsstf^ 

c’f^f 1 5iTO ^«n?rt’fT jnprtc^ 

‘#TS( ) I >5r^f5 C^'m ^tS ^-W\m "Lite— 

What is it ?” JRtW ^nf®t?r ^5ft?[Tf? I '«(5’Tt?^ 

?H I '2fc^f%^r vi)?pf5 ^tr^itFJri I 

•^5f nt^NFT ’^oh?r«t?t f?^ cw 

smfs^ ^5Ri ^ I 'sm^^ ito 
sinfk^ ^f^n?T ^1: '5tT?NPTr^ i 

»r^nf% ’?i?»rrt’Tt*tjt^ i 

g%?rm m, ^ts 1%. f%. OT «r^’«r wtit fe^R i 

5{^ ^f. r^ 4 <2M*»ti 

r 'ii^ hfn^i, sft't^OTr 


« ^ «?i*im wt’tt’fTts «riOTt5!rt ^sc^fe^R, <ii^ w^- 

^ wtc^ ^feff I '«rf«frtf%^ «rt*i ^^or® 





\\Ar 

« ^«fTtf%^ ^1i:^ i 

c\ f% C5^, f% ^si^FSiT '2rt*i i 
^'z^ ^rf?^ ’it^ i 

^5ft5j^t? '?r-r‘>r^?f i ^t^n 

tac^ I 

^55t3i '« =nf, 'SftR^’f^ 

^cwf& 5f^ 1 (Xi^ '2f>n:9f 

^C^^C^t’tT, ^^1’ ( i'S^b') I TO5 ;?|ci cit^i 

f^C'^ ’Tt^ ^^“s f^l%i nt’?f *fvsf^ ^^r«iT i ‘ntfr^ 

‘'2f^tft’, ‘sri^f^’, '2^fk 

f^l% ^ft^rf'^^-ncii '2f^tr-r^ I 5f?f5 >rhif^¥'’fcit 

'2^1^ ^I’s^i-ttfe ^ >ii^«i I ‘nt^^ 

f^^ I 'm ^t5t^ nt^ I 

sfcsft® I ntft cnt^H '« ^wi\ 

fif^f \ ^Z^ ‘Economic 

Ornithology’ f% ^^Z^ ‘Sanctuary’ ^tr.5rr5in 

I 4JTC5f nt^ ^Wf^l ^1% 

^'^Z^ CSf^^ ^ ^tr«^!tMl ^'z^ 

^U^z^^ f^{%a ’Ttftf ^z^ f^i’f nf^5Ti f^^ ^V 

c^U I ^z^ 

^5rfc5!t5Jrhi ntfs^i ^ i 

^ ^ ^C-SI5gilN 

^«!rt5 ^’sf^ w^tis ^^511 1 ^spm ^ffwttf*1 

f^wtPRi 5f^^ ^v"t «ft*(Trf^ JTf?^ nt*(Wf«f ^ ^ 

'2tf% 'Sif t^ 'sn^it^ ^ ’ttfs I" 



) I vfl^ >5tc^^ -2ftil 3f^ ‘<£ff^^’ ^ 

‘irt^l 'STtI'R^ I f^Tfw f^f%5 

'5t? C’n:?? 1 ^?:cf^s ‘*tt^ '« 

5f? I ^US ^4 '« 'Q ^ 

^4f%CW, ( Protective Colouration ) 

'Q «r^l% fsin ^1 I 

smsf ^csttri^ wt^ c¥% ■« to%, ^ «r^ 
ntft^ ^cm i 5t^f8^ ’T^sfsrrsr 
wr^ ^nf^>Tc^ w 

I 

nt-ft’ (i5^8) v£i^' ‘ntft’ ( c^’n mn 

I ^rtf^f^sTfsT fkm^' m ‘cnt^- 

( i^^vj ) ‘5(t^ ^tvg, ’itn' ( ^TOJ C^^1 I 

^’t¥tip¥ W\^'\ ^?:’r C¥t5C¥^ .Sftf4f^«ltST f^lC^ 

'^rjtf^ TOiT '«(7ittwsit«r >fwt^ i 

l^^^sTti’T^ I ^ fH^u iTt5( 3j«ff%c-rr^ i 

fk. '^fk 1 ^ c^^ 

f^c^ ntr?r^ i ^^mt^ '« >rffe^T ^-hr 

^s^5^tn I wt3i#¥JT c-R ^’c?r t%f^ I 

I ^r ■^t^i f4f^ 

^9fQ 1^'g T^cTT’t Tm I ‘*f4i'« «f^f% 

fn^’rr^ nf^^ f^fSr 'srrRfwtsf f^w '5(wff¥ f^^rfirs^otc^ 

m wntfl W¥^ car% ^ » 

^n3F3rf4^ cer^f^^’t i 

^1’ 'srtTi^it^srt^ 'sr^rst^'fi m-H 

cct^tT?[ w\z^ 'siwK cnc^ i 



5(r5rf% 9 ^ 

3iRt® I m ‘#rfe- 

C5|W?f n?[ '2f^ I fe'SaftC^R 

^fi, ’2f^f% af? 

i« ‘^»f’ nf^^r? 

^c<r^r 1 ?!5S(I 

>Prf^ tU J ^ I T?iT^ C?^OT2;‘>Tt5f 

CT't^ TOtn^^^JtR?T 

>i'Mt?5i'hi '5^^tf-n5 ^ I ifrs[^ 5(t1%, fn n^i q c^)^-\f^ 

f^<p ^Iu9ir^s(t^ ^Rtnt^fThi i m^ir.-^ 

%?l Rt^ C’TR f^Rf%R5T I 

Tm^U i \' '<wu 

^ 1 ’ ^-rc^t^^rfiT ^«n wi 

^ I #r^n^m i 

hf-nli, I 

nf^f^ 1 ^ 1 ’ ■^t^l ^'Rl’ttTI 

R-^rc^ 

Tt RR ^R '9d I 

^*rft f^>rrf5f^j^ RttsRt<«r c^tk?^ w ^wf5 

»npf ^55(1 ^CR I «il^ ‘n^n#t’ ( i'^ib' ) TfW- 

Tff^tR^ filf^ firtf¥^^ fRW 1 

‘^’t’sfl^’ 1%W^ ‘Royal Natural History', ‘Cassell’s Concise 
Natural History’ «rff% f^fm m, ^Pm JTWrrt ‘Hours 
with Nature’, '®rfFt^ '2l'^^^^?rfR^ ‘*TRf «ttf®rfR5t^’ '4Tx f^C^STt^^T 
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c^n:^ o^m i fws^rr^ 5r^-?i^srt^ *iWT 
I 5rc^ csnp?^ ^-\%m 2r<rt^ ^'IB 

r.3if^, ^ ^rc^it^sn i 

c^f%?iiirtc’r<i ^1 '9 I --f^ l%f^ ^ 

^<ics^ I 9 srrf^fK I OT't’t 

^^artltf^^ hf-rir i 

c^’ri ir^ I v£ir 5tr.^ ^vrj w.n’sfi 's 

^t^itw I vi]^rfR9 

^■‘ff^T I 

Rr^srf’i 9 '^r'51 

>i5?5Tr^l%^ ^?;7r cFfBc?-^ 2(tRf%®5t^ I ^^i^r^srhf 

^?:Ti'^f«rrfi, ^0'tt 2r^f% 

nm ^’17:^1’tj i s(7:^5^t«r ^sftnf^ntT:^^ ‘^r7:s^ '®ini^’n’ 

( ii5b ) I vii'»(tR 9 

i 2ftf‘ff%SrR 

T>1 vfir irc^ i ^/:^3(S^t’r “^tRr^fr.^ 

( W'^ i'50i» ) ^5lf% -Sj^ vfj^fg 

>f?f>r 1%®fsr2f^ I sr7:?f5Rt'4 « ^7:n®5rf?:^^r 5r?:?^T c?''7:5i25^^t?i 

®tfl5tm ( i'=7'=b' ) R?:Wt?F« '9 I 

(^J:^^^p:[ ‘■sff^nt5it<i ^m’ 7?|rr,^f|7:57isr 

^fMT 9 ^u\ fw ^i c^^’f 5fTfB 

1 nR^t^ ^ *f^ 7^7:7^:^ i 

^•RR 7^r:w ‘-r^ ’itw® i 

-n5t%^ >i^t*rhn:«R ^cror --rffR « ^,t%®fR 

1%w SR tor I f%^ 

wrt*rRj«R w sfc^ *?• ^ri sf’f'fj i 

<2R’r (R^i 

>r^«fR:«R ^nfwflrs’^ -ttft^f^ir 



fwfsr 

I ^irf^vn »r$tfliT ^^v-r 

-ftf^2f '9 '5(f%.f^®t^ <2f«ft^ 3Ff5 I Tf'sm 

'9 >[tl^^j -rtfr^fwfii c^ti=n ^if% c?^ 

c’m sn 1 ^1 '9 cw 

^c^'9 5T<>rr«rf^'r^ 

^f^f“»r fw cw ^ I 'i)^ <2mc^ 

c>rW^f5 -2r^f%^ ^*5% 

) I ^5t I f f5i(tf5^ 3|C«fT 

5rt to ¥t5r^*rfk^ 'tmu ^v-ri3f% ^srfwt^^ri 

Wl I ^"5^1 I '5(tC¥ 

^(t">i7:n%, w, ^1% 

1 ^ c^f^tf%f5 T^w:^ 

•^^P\m T«^Ti^ '^5'tl I <2f«ftsr spfS, 

I c^^fimtf%f5 ^cw??sr *rtft^’§ii 

cqtrtcsr ^ i ^ 'Sftc^tw 

CSfCllt 

’RTO1 cw\^ I c^tRi 

c^m ^n:?*r c^lt^ ctt^i i 

'iit ^ 3Ff51 

*Trlt^ '9 fif^w 

i^Job- ) ‘-rftW^’ ( 8< >f’s^«t, ), ^It^*I55f 

‘sT^i^ nt%^’ ( ) ^Tn ) 

^8 ) I 'srtr^^itc^ ^(iRt?f >{^'9f«rl^ 3pf51 

^(ri^5C^^ <2fc^ 3rriT?mftm ^'v»r ^°.c^n ^tc^t^srt 

wi I «rr^ 

1 

c?!^ ^ts W ^ *rf^^ ’?tS’ 

5ri *f^ «rtfk •r^'sc^rfc^ 

c?^ ^ I <3f^^ «rtfNif^i«t^ 



I (7R ‘±r^-»ttft^’ 

^ I ^ ^TW5 “^'^1% f%f^ c^, 

^ 9 ^TTtf? JT’^ir^ ^r?R I *rc^^ 

irR^®i f^9 i 

m am i ^t; ^’sr 

^RT-r^lr.???? f^f^ w^-*\ 

I I f%f^ 

T%^ >i«rr>i's^ >P'W ^'z^ cTRrtTR c^^i i 

( iirso ) I c^fii?p3=i “rtltsfwR 

^ jRCsnr mt5 m ^ i 

^'•RTSI c?1^1 ^Z^Q ^t’r® ntc?r, (M^\ 

mf^ I “itfR '9 

n-ftr^jw^ f%?*R«n?T >rfc^'^’ 

( ibb-b ), 'SfR^ffr '9 

(ib-b-*^), ^t: atc’mRf«r 

9 -ffr^-^>rR’ (ivrss) f%f^ 

‘>f#T ^TRW? f^SSlR’ ( i^i'S ) t^Ttf? I 

T^ 

Tt"5ri «-Rt '9 >rtf^c^T if*? 

c^r^t^n ^ Ri I wtn 

^^[9 I '5it^ ^’ifjtf?^ c^m ^’f 

^'^TR C^ f¥? *rt*^J ’t^f^ ^65tm C^tiRl 

J5^ sr? ^^[9 ^ f^ I 

hwtf^ 'srtn^t^srR TO >icf TOtfw’P, ntf^TTf^ 

9 ^t^fTtfro fffro ’®rt^t^t ^ i 





^58 

ttt^ ;ri I .5mf^ ^^rHi '*\'*m ‘5it5f^->f3(t^’ 

(1A5.0 ) c^ 'Q I ^ 

^srr^rf^i: c^ I Thr 

'Q ^1%^ 

fwr^ I 

®t^l '9 %T[^w f^^'tK^ '^T^^^^ ^.T' >f^^ft^‘nr 
^'4H?fr.^-f^ fff^ fw T^m 

eTf^ >{tr«f^ c^'\^ 1 '2ft^^ 

fw f^R K^'SRTi Tr^^ f^t5T>rfRi:'4r^ 

c^^w u^'?3c^tc^ c«1%r; f%w ^hi—(^') 

f^f^ i>^ c^i^i nt*5t^T ^) 

^9flfl5r C^m ^ ) '2ftlti{ '9 f^SStR^ 

5i:*fJ ( 8 ) 9 'SiT 

f^mU N8 If4i( i ^tf%^tiT 9 

( b- ) <2ftf1%^ fir®riR<i f^R C^’TI f»(^ 9 

f%?:»[T^->rif^^i I 

^f^v*\ ■-r^t'ft^ nW^T 

f^RW W.f(l ^C^-’TC^lt’fJ, ^f«f^tft^ 

‘f^tsT ( '-^58 ), ^Ts ‘2ff1%’ ( ) 

) I 

^HiT, Tt^^, ^Ttff m^fw-^Ri m-\r*Vs 

1 ^f^9Rn ^t^9 ^'s:t^5rR 

f^f^^tR brsTflR^ ^2^1 1 ^tii^rt^T 2fR 

‘n^^’, ‘^^t*r’, 3i^t9’, 9 ‘^=3rfr’, 

t^Ttf? SR^'SRII C’fRC^ I C^tRl C^tRl «RRi ?Kf^^ 

nt9iri Tlir; r^, 1 (r^tf9 ti ^aftw 

vHTs ^<«rR Wt^f^ i R^> I ‘^JsfRF^ 





^54 

^ 5?tw SRCW *ft'^ "Q f^l%S CW a 

^1* I 'sm 

I ^ w\'¥\ ^ '2ri?5T 1 f3sr^^ 

^t'^l r^9Stsr^%^T I sr^ 

fwn:^ f^t2f^f%^ f?c^, 

sf^:^ 2l^rk^: ^1* f^ni i f%‘*f 

c^Tf^r? nt“5t^T c^’fl m«rr^®i f^®t^ c^cjqi 

c^-m\ 5fc^ C3m.^^ ^tr^rfsr \ 

‘t%’^hl%i[j’ ( iso-^ } >2fyn:5f 

i 's ■srt^'H, >1^ ^us '^•\^3 i ^^Tt- 

>!>iT':^c*r^ I 

^.5t y[\^U^ Utm ^??*f??Sl '« 

>5r?:’??i ^?:^^??ifTrT, ''mf^ nfsiM' { ), 

‘5^T^r^#l’ I isii ) « ‘^tf^^’ ( ) I 

2iTfriT 2tT5T ilTrf^ 

I 

aFi-??iT%*[ 5^%^ 9 r,ut^ jf*^tfT£ ‘fwiwi^--i^ ^'S’ 

( i^55 I R?:-r?i«tr^ i ‘'srt^-srf^^r 

^7:^t%sT I siu^ »fm ^ 

fsT^ni ^<!1 I ‘^ttT-2rf^^t’5 >i''^r5r5 

2f^f5 >fM^^-nCli 'SfWt'^PtC^ 'Sf^tf-rs I 

nii-’ff^^ wt^t9 >it3(fw-n?:it 

^»t^ 'smtf^ f%«n:^ i 

‘'n^ -2ff%nc«R[ srftsf '^itfk 

5(«fr? I ^ ^^lw^ ?^twrs( ^’sn 

^ ’j'^?rt^ ^ c?f^ nt^iT, <ii^’ fw 

1 %nin ( 'em^ ^«tf^ ) ^t?rt .r 

'Sit CT'«Ti ^ sn I 5i«fj^ 91^ c'sm f^*r*F 






-sfnrf^sr, wK I ^ft^*f^^n ^-Wn 

^srr^^rf^srr^ wi i 

<2t<^3( 'srtc^rf^^rf?! i ^wsi, 

sTeTtcf^ «ff^^ i 3pf5 7\r.^'Q 

^srr^ hf%^j, -sfffrs^ nt-rtntfn ’st’w ^’r?f 

w 1^«rfcsr?i c^^i i 1%?m®i 

•srif^ 5i^Tf?Rff-^5 irf^Rt^ -2fc5li cf«n ttit i 

^‘in’fti nf^5Tf <irt^c5T'« ^csr^ 

I (TO, ?r^t^ ’^tfn^, 

‘ii^ ^tc^5srt^ ^ti::?! >« ^1%?:^ 

^ (STTfk '« f^R^ w 

’TOT ’Tt*n:^ «tt:^1i c?^ Tt^ i 

‘'5i-Hrnt^«rffn’-^t?T-2r%^ '« *rf%5’ ( »tr^ ) i ^ 

*f% ( matter and force ) 2ft5J "« ^t“FtR:T<T »ft’^f5[^ 

'€ 5r®Tfjf '®(tRrt^sn ^rcw i 

^ f^^rtR^ ^C«fT fifcsll Cif^1 ^'hl I 

'srtfR ^Ti%??T 'srf^ ’fliM 1 

'snTO^csi^ ^ fen:^ i *f^ '« n®tR?T 

W ctTrI (R^, ^5Tt5T 51?;^ ^tf’Thr 

cTt^'® ci5c?n:^5[ 1 'Q Hr 

vil^ 5JI?? I TO ^^TTot^taFl^ 

TO ^fCTO I «ttft5C ^ '5rt^;1^ fwtRR >TOT ’ItTO^ 2 TrI1 

'® f^[®rfsf’-tii ( I 

'« ’l5tT:*f^ TO ^^5stfs[?p 1wt«rl^t^ TOss^ ^t*TRnT 

C5h TO^t?T Kltnt«fTtOT ( i^vsi ) schl^ 

TOt^®l f^tiT f^W C^FtRI CTtRl TO 
'€ f^wtRTT f5f*fer iTO^ CHI TO I 'iit 'StTO ^c?r'«r- 

CTt’tT, ^sT'e^tf^TTO ‘H •« fwtsr’ () i toTI^ 



c*rt^ >fs^ «r^tf»r^ ^a1%5T i ?r4 '« 

fwTOT w c^tc=n f^'\< c^t^rtr^ i 

^sitc^rr^in wi ^ i ^t?i, ft?,^?i ^ 

‘niri^^t I 'Q 

m I 'srtft^ f^^tcsni f%^ ^m\ 

<11^ 2f^c^r ^9 ■sit^l'i 

I irfiRaslw<i f5^t«ftTf^ ^ '9 

I ^1^1 ^ f^rni ^rc? c.^^ \ 

>rt3rfw-TO ^ m c^i f^t^s?:^'! 

c^'R sr^fS I ^'iri c^^fi 

1%0'3c^ '«1 

Tis^l >Ttfk^j r.^ c^f’rts^ i ^?:’f 

^fN^ri ^1 -<3 >itf5c^i '5r^ 

‘1%^-mr ( i^fos) 9 ‘f^f^ii ^ i5>.o ) ^*511 

yit%^j^ >IM? I 

^fHI^ ^t^t« ?4ir '9 fii®K5r?f 

c^tRi c.■^]u{^ sR^ cF’ii cM^ I 
'm,mm ^i^^fftc^"?! f^®-M’ (i'Soir) 2f>R^ i 

’it'Btw *fKf^ ^Tf*f '^^fk^ 

cf«ri I 2f>R^ 

(i'S'i'S) 5?tw 51^15 t 5rc^ 

^^nf%’ '« fs(^f—^’f& <2r^ 

^Tf? ^!:^fi I 

c^=ri c^wi 

I 'srfnf% I^tTspst® I 

‘f^®tR fe(t«f’—i3J ( >'»'Sb' ) ve ( i'S^ir ) C^f^ 
wtw\ ’iRwfS ^n^«n ^t’-5itif ^Ttf^ 



<FP5T I ^ttP ‘Journey to the centre of the 

Earth’->il^ ), ‘From the Earth to the 

Moon’-^?f ^tlTl’ ( 

fr*i ■'‘r^Rtc^ 

fs^r.^ c?'t^ I 

c^T’ri 

I ^1 W\^\ Q 

#r«^ .«(-sitf^’f't? T^u i »r^t^?r 

^!tA 'i^ fw^i c^?:m 5t^-^55(p 'S^c^l1 Ti*N^l >itf^r^T 

5^ I f^'-r *n5t%^ Q f^u 

il^ C5t^ I ^;f6 I 

^^w*\ c-mfjfpj f^5stcs(^ a >ltf^ 

C^t^, 1\' h®ir-WPf?l ^ 

Crl^^Ctr^ Tf%?i ftr^ 1 '« 

'2ff S5S ?l-m ^ fwi JT^tWl I 

TTs^I '8 ^t%^T 8 

.5fr.^?i T^m c^^i I 

fm-^ c^i’n \ 

51^ C^t^, ), 

‘^t% ) 'AT- ‘^tFt% 

) '« 'sitfW'hl’ ( i'Sio ) I v£|^ yj^rf 

^’fft-*rR?p ^ ^tfwr^ f^c!r >T^sfCTi«rr tt 

I <2f^^ wi Tim c^, 

^ 1 ^sttsiTT^ 5(%’rr’ft^ 

C’^tCP C^^l ‘^r^a-Ffe’ ( ) >s|?wt^ W8 '^Tfff m I 

'ill 5^:^ Wf8 ^’x*rnf^^ t'it ^ Tt^rrf^R, 

Tfc^^n, T<(f\m AT tt '5rti:5rrf^ i 





'5tW5^ >1^ '51^ I ^f^5f^25 J 

i'Sviir ^ I ^£1^ '5ff^OT 

^ ^t% 5^^?^ >T"sf^^ 1 

'5rw5^ « wt^t'o 

^’I'^it’fT n^'R^r feitt f^fV'^ ^t’f’ 

( isn ) I irr.^ s t^i:?it% 

T^r^\ •^t^'.^Bsq'i 1 5i?:«(t 

5 ^'hr^t; ^tiT ?^?:?!t%?:Tf^ ’trrf^fi!^, 

^t7ro[¥rf^c^, ^Tt^t':‘5, fi{^^^ 'Q I (2f^f5^ ^^f-ilr, 

'2ff^fi'^ ^l-ffntf-i ceil 

I t^c?[t% h®tf^^c??r >|5(r.^9 

Tf^i’Tiii ^'■^1 

^.w I ^6|tc>f?f '5(tR^r ^T ^1% ^nr.?c»r^ 

^^Tr<i*fi I 

f^r:^ c^^i 'ii^f& m \ ^^fT~^*\ -r^t^'-ii c-r^fr cnuf 

^’c^ f^"-[ '2ft^^ 

^J\ 1 

‘^tFTt ^^rfr*f’, ‘^tFft 

c'ltc^^ ‘f^tw y^jn <st<jr3( i ^v <ot 

^t; ^ti5i^ ^tir 

to I >i^ci 

^t!:^rf^ -sRiwr^ tottoi ‘totto ^rttoi 

^>r"*:f< (Sf^to I ‘sRRtto 

nto ^fhmtiT h®tltow^ ^i? « 'sitf^ta to 

WF I 'srtc^wft^ ^K\^ 3pf5v ^ c«n:^ ^*fTtn^ 

®tJ tor?(ito to 2^5^ Tf? nc^c^» 



V5o • 

fwt=r ^norf^ 

^rlw I ^ 1%f^ ) 

^Wi ^^1r?f c^iiinr ^r.T^c« ^iri 

fe I ^r<iat'^?iif.<i^ 'fwp{ fkir •« w ( 

^psstf^ ^fwi^ '<3 fwtR^ 'srtTi^rf^^l 

>ra t%irt^^ ^111 

>rf«rt^®t fei cwtk?^ 

^55(1 %Tf^ '^ift^t’r c>n:5c^ iTt^-« i 

t.?r^ I c^^i ir? 

) I c^^ ^ 

aR^rt^^ tfe-N '« 

>f’s^^t^ ^t?:5rh55Ti ^1 I 

f^fWT^ hfer (.'^^^ 3Tt*(t^®i fwt^? tw^ 

(sr^^c^rN i ^cltnt^rrt^^ ’t?T’ ( i^'^s) 

srfw m ■'8 1%^ 

^j\ 1 

atc^jqt’^r Thi ‘f^ist?:^ ) c^^m 

^uffus -If? I 

wfOTi, Tforfc^tn, 'irrrsrtwt^ fet ’fc^^i ^1 ^t^i^tusn 
wi i sfc? fwfR^ wf^ 

wi 

"arf^f^ fwf5(5f? '8 5mtf? 

■fer ^p*rft i^cTO=f f^afSTt^t^*! «ltyf^ i ^ ‘f%®t^-^p^’ 

( i^'Sb' ) ^SStfsp^ ^ I 

f^wtc^ 'srhP^ “tf^ ^*^1 'ii^rfnsf f^asMc^ 



ir^ nt'sn c’t^, 3{?:?fj 

^t^t'« ^n^t*R( ^^^'^ I <siw:^ 

5aR^^ ‘®ts(W’ ( ) 1 

^U f^®rrw^ Rttnt^rjt^ »!l^t^T 

^?(f^i:5TiT I ^^\^^f^z^^ c^5(l h®rtf^ mi \ 

(?i1^.^r-!5® jtzm '« ^ 

mm I >^1 «n^s >21 w 

‘’f:? ^ i ^us cM'^ t2ft% ‘^^3r 's 

^^S-m wi I '« 

^j’ ^>T^^sn I ^t^tt 

( i^^b- ) Ti’^1 f^®t^>rt%^T^ ^^TTfsf l ^U3 
^zsf ^z^ ^?rtw ’iRt'Q 

I 


’tt5 

T%w m ^w\ 

>TC5f w:m Tt’^ ^t?t^ m ^f% >r{f^^ c^t^ ^ 

^15^ ?)t^i c^tcm c^tc^ri '^rt^j ^- 

c’t^ w:^, ^f«(^v--f mk c^t?f ’Tt»5tw 

^trtfw c^ wr 1 <i! ^1 

( Experimental Psychology ) ^J^-^TSSTtH'Q lil^ ■2f^«f®1 

Of^] C^ I 

5iRtf^®t^ 5ic<f7 

‘CSPiprf^>( T1 ( iWr^ ) I 

crr^rf^^JThr wm ^ f?r¥-hr, f^c5 

vil^ OT "STtCSlt^ I OTt^rsft i 

fwp '^m\m 2fc^^ ^^t’tr, 





'« tTm nfr’>ft’ (), 

Tr3f5^ ^t fwr ( 

‘f5^rn^s( fwf 

( y^So ) S ‘ff^5Hf%5’ ( >^>28 ) ! «SWm ‘f^n?:sfTf&^ 

^t:^-^?;5i 1%n^5RtfN\ f*W Of^t^ ^f‘n5 i 

i ‘f^^i- 

fwr i 

>fr?:^^ 5(tCT I isf -^r^s m ^ i f^^i- 

1^?:^ ^’s?;^?:n ^lT.5iT5Sfi 

i ^tc^iTfr 5t^ ‘t^r-rf^’ 

7[\r:^ -5f9f5[ .2r^f-r^ W^ | >ilf5 C^t^ Will-power twt*ff%j 
C^^'l <si'A^ m t ‘Will¬ 

power ; How to develop and exert it’ ( 

5^* a#) 51’? ^C'<1S1 1 '21*1“^ ^’T"- 

Tls^t? ^=5iTr^ ^mj\n w.^^ i 

c^^n ‘iit OT3Ff&^ m'\ wji 

OR I ^^'1*1!%^ c^’il I ^- 

^<gtn^ i '« ^twif^^i, 

^’Of fef "^^1 ^ZK^. I 

si^s^tf^iT ^«iTt% ^?;i^ii:?t^i ^isrfCT*! 

’®rf^f^i^ ‘2f^fn^ srr^T 5?c5rlR®fc*i^ ^- 

c^t^, ^tc^^5rW^(«i ‘fef (>'3io ) 6 ^tft^ ‘’^^f- 

(^11 ’Ts^'i, V'S^i) I 

51’f'tj 1 '^’ wW\ <21^ ^ 1 o\z^V¥ 

5r?f5?f srt^ ^-q 

«» “^IC-JIl^iff^” ( >»^« ) SfCT mr.5?gfirf»l ?P3f 5?^*Iff^5lt5I f^Wf 5f1| 


im ww I 





c^ otm\ I c^ 1%^t3f '•ftftw 

^1% '-Q 2n®j^ sfsrf'ffw^ ^1’ crNfti:^ C5TM^^ \ X 

^<ri ^T.5n;^ i 

^ 2 m 5fT«rf5r I 

%«T5( fe, f^-^, 

'Q RftOT^ ^ c^’r^Ti I 
T5^«rrrn^ > ^t"5p5T 

3i^srtf^®K (;«i’n 

mr®; «t^i ^fki I ^m\^ M^\ -^\'<{ 

hf-fli I f^z'ff^ sfc^f-^if ■5i9^iiT 

I '5S^^t?:W<I TO *f'[%^|^=:l-iH 

?it’rt 5?ni?:¥ I 

wRcw^fi c’T?! ^r?r»^^ f^'‘rj;<[ 

() 5|i^?p if?:^ 1 1%^?^ nlR'l w.wm 

I itw ’TW 1%?:^ 

<15^1 r«?t^ hf-ilj 1 

«f^ni ^[51^ fro^ 

■®lT^t!:^''?{ ‘5|r^rf^ri?’ ( ) I ^1,1 nHt^T -sif 

^T?:^J in:? 2ft^J *ft*frs(^ ^<>fjtrF?f I 

>f“f^ '« ^r:% a %r^-f5T?:9Pf«) nr's^ii ^t?T, 

^t^j 5r!:?'?T ^?:^?;^ t ’frf^ctfji^ 

fw^rfiT 1 

5Jn55(^ ^\m\ C’m WM"' s(T3J¥ 

OT 1 vill g?:^ ^ICJTt® ^tC^f5i(t 

^ I f% ^’n( 

■» 'w.!^ sw>? JTt3^ srrsn »rm FI I ic^ c??f*ic^ -s^t 

Fa^W lgll FsfF'ra •« TjH §l9»n'’S^ FFF-pIira FCS 5I^t S»^* C*CTs 'SlP’HU 
■SPFlf^ FtFITI 1 





feRc'm srtOT crr^t^ 

I ^ ’f#?! ^ 

^^tis?:5ii T^m wi 

f^?:# ^ti:^5n wi i 

^t'^l 5 ’Ttf^i:^! 

ffk^sT f^tfr^??*!^^ 1 ( y'5^«) Wfe- 

mm'^ >f^c3sti ^sn I >itf^^>r ^fm 

ir^f&^ hf-i^T t f^wR®t 

Q i sa^^i fwt^rhm?^ 

^Pr^ i tof 

^tc«?fr5^t^ c^’i?:^?i nf^ nt^e?! i 5Tl1^tt=T 

>T^c^ c^^?i w I 

Twm,^ nf^ 

I f^f«5 att:^ c^f?:^ a sm^ 

»Tt’<ti:^T crr^t^t^ c^^l Rft^r-f«ri:?i^ ^wt?r ‘4^15 

hf^f^j I 

nt*6t^ n^f% ^5j^tft 

c^P\ i 

fku ^tvsf^ c^^ 

■fif^ll Tf“5!l >itfe^i c?«(1 c^ ^\ I 


► Mr^c*!^ ^ '2f%5 ‘JR?Ttf^?rnj ^f^®t^’ isft« itt^ m ar^-s ?E!l f 
♦tff«t?l «l*t?CT Jft^^ ^fesR ilt^l f^t^«f, JESfafJfN ^rt^fWTtS 





m 

^ 'Q >rffe5T *fwKf^srriT, cifitf^f^sr 
'« f^®tc5r?[ Jit^rf^*! fro fe ^9f% c?^ 

c’f^ ^c?, a i5:«i ^Bstcw’sf 

ftn;^ ^1 >iti, c>r n%ii 

^srrir nt'«fi c’t?! i 

^5rf5t^ ^5tifK5s ^tFtl 

^ c^r^r^rcf^ ^U i 

I ^‘df^ f?f®tirfc5Tt^5^ti:^ fwfs^- 

ypTf^’ w.’^ ^1 Tf^ I 

^i^rifit^ ^tdf?f '5(tfwtd?r?i ^«ii '5W“r 
5it“I ^f&?{ ’^u'<3 ^!^\^■\^ ^sfi:itI 

^ c^ri c^Tt; 
c^ ^ c’^rc^ ^’ci ^>r ^r^«i ntir^r ^^ i 
ws c?^i -^1 nfejft 

^^iTi I hiRtfiR? >rr*c^f%wi ^'z^ 

3fiRt<rhn:^ w « m\ 

^V f^s(>rrf^^i I nt^ft^'i f^srts(>rr%^n 

'« ^5re^%5n?n^ *rr'«f! ^tn »rr*rhr«t 

f^®t=prf%^ 1 

f^t=prt%^ fiJ^H 

ib-»4 ) ( ib-^3>-i»oi ), 

m I f^nj^iitf^T «r>Tdf ^'5f 

'srtFt^ ^^tfr*t5« ^ ( ib'ib'-iS'SI ) Sftsi I ^^t?KTOT?r 

wrNw ^*n[ a wNtif 



ssob 




wru '5f^«i '^Vm w ^V5i^ 

^tCTRf ( ib-iJ'.-i^SS ) Site'S f^^^twfi:^ ’JlA I 

*ft'«¥| Ti^, ^155^-hl '^^ I 

c^cii '2rf®53f w.^w\ 

I ^‘s\f\^^ '«iTfwtr?f^ m] 1 ■®Tt^ 

■m^m -srtftiT ^>fiWf^ c’nr^ "sim*! 

to I ic’m 

tot5^ <2ft#ts[ totw^ 

^ Tt^ i f%f^ 'Sftftsr '<3 

^i?:5rr^sn i <2fW5c®^ 

?tol '« ^lfs?:^j?i ^tn I to 

'^ft^ft?! I ^\ m to c^ 

br^tto nfT’sf-l s if*fiT 

51, "s^nif^iF c^f^T 11^ ■^iti c^ii 

lC9f TO I 

'2rf^a?i iis^ti'^ I ^r ri%5Ti- 
^ I 15^tl 5T1 =11 ^tfl¥tni '2tto ^1’ 

=ni I 


T13rt=iltf^C^ v£5^ 1^?1 

(io^b-) I v£i^ c^t^ ^^ffKsrsi TOiFfS « 
« 1^^^ 5r?.if?R I ^iK^i TO^f^ sm >rttoT, ftfi, 

'« lli-ntotl SjTtto ^1 I 5 i^ 

5(tw«i tit I ^ itif?:ii 

^w I TOi^ iii?n 'srir^rto c?ir^ lit ^ i toi^ tift 
^tin ^^ I "smti Cl ^fii ^titcfi ic^ ^^t?toi 



^ ^ts'l ^ 'sfW?^ 

W\^] c^ I wt 

-sF^t^HR^^ >f3(it f^s(yft«fsri I <5(ti:5rr5T 

I ^5t#t»r53f ^tT:?rf^, 

^sfwt^ s f;?r^ ^Tc^rtST i >4^ 

fs.^n:^ ■sjTT's^ s?t5i^'?i*t >rt<^ i 

■5lT5lt ^r.5p^ 51tf3f^T^r^«t^ 

I ^?PRi vfir >itf?!^T^’tr.^ ^?':’sf-cn^ 

'Sff^ 2;’tti> I f.'^r^it^ f^, ^ 

?!QJT 9 

fcfg itfn^ ?''c^r§5T ’rt^’-ft^T^ >^=1^ tt^i f’f'Ji ©’tTrii'Bs 

5f1%tfi: I ^t-t^.’rr t'\^ 

'nm ¥'a I c?^l ^\r.^ f®fi[ 

vf<|ft»r ^z^zw^ \ 

2f'->J'::i| ^7:ff% ■'•pfft ^n?rt<[ I 

R9f %T I '« 

R*fT *fRST^ ^1? CWf'9 iT^ I RSf® 

c5wt^ ) |%i: 515[ f%-^r^<rTti5 

( i ^b-ib->.5 ) I' «rf5nt^ 

>iR^9 ^ftesrtm c^’n i 

^^RTts ^ ^ 1%5n ^1 sfrr^, 

>rr>ff^5^-*n:ir^ 1%i:5isT i** 


> Literature and Science (1954)—Benjamin Ifor Ivans.—P.62. 

^ ^tFrt ) : 5t?P5W’®ttl5T^ i T‘I 

An Indian Pioneer of Science : The life and work of Sir Jagadish 
Chandra Bose (1920)—Petrie Geddes. PP. 16-17. 



^ (2ff% .fsi^ 

I ifc^ f^f%9 ^55mr 

1 >!t«R'l '5(tftsr 

Hif^Tl 'il^Ff^ ^^U5R 1 «mf 

C?^1 Tt?, ^ 

f^’srsi^tr©^ >[^3f f^tn ^^wsf i 

^ f^f^stR^ f¥^ w '5t^ c^tm c^ \ 

‘f^tcs? >itf^j’ ^^5t^«l 1%f^ WfC^, 

“^c*f cwr^ c^t^rf^ sn, 

f%5 f%5[ n^ I 

vu^ mi I 

^°tr fet< 

sfc^ I (?T^^?r '2f1%fTf^ c?Rc^ nt^ ^^^- 

'®rrn5( ^ i” 

f^cir?r f^f^ *tt^ w c^ ^?ifK^ ^5^ 

^c^%5!5(, ^ ^d%f ^1if #^5rr«Rt^ I 

1%f^ ’nrt'^fwi '« f^csr?r ^’f& 

-« TOfe^sr I® 

'Q ^zm ^t^fw frrr^i 
'®it-rwft^ I f%f^ 'SR^ f?prt^ I ‘^srf^-r- 
’“W sQ ^t5rK->r®^ «nTm 1%!^ 

F?n:^t^^ mm w 1^^nri 
c^ »ff%j 'sitf^ ^ 

8 f^snpnf c^ ^5ff|nf5rar?? 9ti^^‘tt? H^f sftiRtK 

5 M I ‘f^srtcsi irt^i’ -spcti «r5|#Mrar ^csicfsf. “59 'Nic-sitc^^i c^ 
«rtc9it^ 'siWctf? c^si ’ic^jj 

5!l, (TSSjfSl C5^ HtCBIHJ ^tfloj C^ C^ ^ ^$t?tC^ C^JIJ ^flw 

c^3ic?p c«ff^ nt^ t" 



'« 

f^wf^ ^f%e (?{t >rwti:^ 

'®[KrTflt Tf^ei sm I 

c^ *r% Tt’? c^ 

nU^, cnnf1%i:^iT i 

f%f^ foPs^ trfe 

(7F^5^ iri>f i ^i:sfT ^rf%5 

^tc¥ wi c>r i 

^ff5^-f%-^?:g? -sim 
’5R?p’f. ¥^?:^ nrf^^ i bffV^ 

(?i I c^ 

^t5^1 c^ 5rs^ (?T cffr^us nt^ sftt 

Tt^ I ^?RFrr?[ c>f Tflrm 

Wtf?^-r?f 'srfps i ^rc-^j, (?\ 

W'« "5(^1 ^fkz:^ I” 

fTOtS(7?if?[ ®%«v TO2(tC«l 

’®dr®^ ^rnF!d^ ss'fsrifer 1 -rj 

>[t<Rt^ ^‘r?TO ®lT:5r?l ’tWf CW5 >T^ ; 

f%l^ *(w 5r^< i 

^«Od>!tTf '« »ft<Rt?I ^ WRNPPid p ^ f^f^ 

I ^W'Q ^ 1%f^ 

c?^i:^ cn^dcf^ I fidm 

«'irr«ft^ ^*rrc?r^ c-*d, ^ ^«i 

c?^ I ^«{mtw^ 

's['i»Ttf^ 'iiT- cwtf^ 

1” 





hastfii'^ TRtisfe »rfftf%r^ 

(7f hRli« it^ I m^i, ^tf^1%j^ '6^5tj^ 

Mm^\^ I h®tf^ 

I ^-’srff^ ^<5rl 

f^fsr 5rji^f%K^f^^ 

-8 ^z^U^ 'srWif f^an:^ i 

I 

’itiT I c«f%c^ 

wi ^t^-“(i) '^w, (^) ^cw^’si cm\ 

{'^) <2fW, (8) fwtiT 

^T («) I 

>f^5ft«ft^?:^<I C^’TI ^4t3f ^®rrf%^ <sm c^t^ (^) ‘Rt^t*[- 

-8 RW-r->m (^) (5t) ‘fil^t^ 

(V|) ‘^tl’^C3I (2Rt^’ I '2(’fC^JlW 

a ‘‘^?t< ■'‘ff%' 'S C^it5l’ 

f^^U, '^’ ^tR 

^1’ CTt^tsr I *ff%R ^?i^®f 

5T^tR 5(Rt^ I -rf^R 

'8 '8 
^<n ^Rtfds I ^tn '8 a ¥t^, 

^1’ (7f^ Cff^] ^ C^^V!( ^tmi^ ^tsitw^ 

^^'«rtf^ 'ii^tR ^1’ cTt^ti:^ to ^ 

^ ^«rf^ ’Tte^ ftoRt«f ^to ^5f i ^trNr 
v£l^ R ^^t*r-’^*«R, '8 ^R1 ^t’^ R 

^% "WR ^ R sm 

’tt^’lt^l 8 ^ 5W to(^*i 

bWlT^lR itoc^ I RW*r-’"^f*»fR? ^um 





a c’ft^c^isr 

^;f& ^?f«i f^^\^ I sfvrsi ^u% '« ^■w?r i 

f%#r^ ^^«i, 1 ^Ts i ^tTfcn^ 

^s(Wt c^ f^t*f I 

f^irr-'f c^rt i *rf^ wn ^tai i 

¥c^ I -iiTf^ ^vT) 

^tc^iTj nrw5?*R« i '2ft% 

^'C^ -ST'-r I >il^f5 ^r.^ (M^ ^’c^ 

5r??f ofw I #j^iT2fTr5, I c’fwc^T 

vf^P\ j i 

^ratf^ m% ‘^rw’SJ ■5(t^5it?p'-'ii W’^z^Tm 

^>T‘>^«fVr<t ^<sri 

T!' wT^n ■^(twr^sri wi 1 c^’r^ 

^ 9 "ST^ '■‘2t^f% ; ^tTrr.^f'?l fl^»rf%'^ 

^>r3;n^rc?^^ '^z^^ f^f%9 '■^z:^ wz i ^?:5Tf5T 

^?:i fw?:^ ca 

^z^^ ^r «f^t®i cKirc^sT i ^| 

^lz^\ >1'?^ 'SR^I f^ai 5(Rr® -^ti:^t^5(t^ 
f%w.^ ^r f^ 517^51 

^ti:^r5sii ^?n 50^^ I firni 

^nft'-r5!? ^t^-fr^i ^f’.TtUR ^’Tt'e >^“.7:^7:^ ^ 1 : 517 :^ 57 1 <2f^T^f5?r 

>rtiTf%j^ ‘Siwt^ ^1% 1 

^srans^f c^f]^ ^wtf^ crfsT ‘f^n^ #^^ 57 ’ 1 <m:^ 

«ff% c5i«rc^ 5iT^c^t«f '« Tt^’ftu ^t^’Thi ^ 

w?PT «f^?7 brPn^r 1 ^rnisffgj f*F^^7csr?r 'SHf^ 

«r«rc37^ ^TtfK^ »r^5i 

cf^ *nf% '^’s *rt?tf^f*R I ^z:^ ^ 



crNtt^ c^ ^ifrn%'€ I ^-tt^ ’ftc^ 

>it5l’ >1^ ^ 

^cf^ri =8Rr® to a ^rtRto^Ptto 'Q 

5iw^i:*f^ fro^, '^c®! ^1’ 

'5rf%f^^ \ ‘ii^s 3!ttoJ2fi%^'?r 

f5»rlc^ '2(wf5^ ^ c^t^ i 

^V5^ f?Tt^ ■‘*rf%^^ witi( 

I c^ ^'N'hs, I to c^f^ ^to c^ 

to f%^ ^f% Mt5( ^ sn I c^toi nwi, toi 
^t'QTI I ^ni 

^f^?t c®to, ’tt^ c*m 
OT ? "sits^OT riiF®! ^tc^n 

»rtor?[ ^i«fT fwi tT^, c?to 

'sito tot^ 

nt^ I W!r V^’ 

^rtni *rtto ^ I tora to #r^ir 
^f% ntoto m to 

ton m ^ Thi i ^ii^ ^srto ^rhsi i 

^ ^tsit^^ nW f^:nc^ 

^5tof=5[ 

^5t^ ^Wft^r "STTO 1%to'^ Tfwi to 'ii^v 
■#r^c5^ ^ TO®t^ 'srtc^n ^ ^P(tm fIN 

«r^to ^to I 's ^tonr ^ir^ij a ^*rrs( 
^to ?totto ^ I 





'^1% c^®n 

f%^ »<!^ '2r5ft*i i” 

>rrfe^^ '^U I »rl% c^ 

.sf^nc’sp 'sitc^ 

ctWc® (3ciR:f5T I <2j^^f5?r X 

*[f%^ ^t?n ^\ 

^ f^^cn 5it^ ^1’ 

(2rf^c^t«f c^m tfkm m'^\ 

^r ^^^ ^’rnt^r i 
’^isn '2fr.^lt^ 

^^ffKeat f^-r i 2f«r?:3( 

f%f^ nft^ ^srfTs 1%ir i ^t??TJi‘rt^ 

a ^l"?3i vij^ >fl;Tf& vD-JftW 

^?f^5ftii f%f^ I -m^^i 

c^WsT i -sihrfw 

>ito*r ^Ttft ^ ’«[ti:^t5iri i 

^’N-rtN fTO -sniwr^ I f%^ 

NQ >Tt^tc^ ^tc^f^sn wfi f¥m 

aWc® C5rM^, ^tf^C3R[ ^w\ ^t^r 

<M^ ntc^ I %®W5 nfer wi ^t?’5 -sf^K^ 

fsiir:n^'6 ^ ’ftc^ I if9tft-rOT^ f5^t<ft??i h®t^ '« 
^t<fTtt%^ w c»r^ ^ I ft^i 

^*r?[ ^ 'Q 

^15 1%f%5 urn ?T5H1 ^"hr nt^?? ^n^r 

f^WTt^f c^^f nfe-f i nfT’Pt^^pi' 

hwtf^ >rw ^ c^\^ w?rtv w ^ I ’Tti^w- 

^ ^^rtR «rtrr5( i 







«rr«rt?r 

i c^t’5?:??[ ^cwc^ c^^\ ^®tf^ 'sm 

C*\W.^ I 2f^ f^5(f5 C^5^,“‘5ttC^ %fef^ ^ 'Q 

•®it^r^^4i '5f«ftiT hf*rlj 1 'Sim ^’f5 <2r^c^ ^fi?- 

>2ff% nt«¥i 

s ^r^r.Tr?j ^’tft'-r^lS ^^rtCST fto 

c’tc^ I c-n:^ -sf^c^ ^fwti:^^ 

'5r^T'r?F?f 

I 'sm^ ^tc^ I 

>f^tC^’ ( ib-sa ) 'il^fS 

^B5tc5f?f 'Si^^ I m 

ffra I 'W’tft*f^S( '^^im 'sif%TtC:( 

1 ^^f5 

^t«frtf%^ msi i ^fc^rf® ^*ri, 

'Q ^c^tnf% 

1 2f^f5^ ^^fnlr, 

>n:«fT ^^®tlR^ >nr®r?f ^wiif'ti i ^ c?^l Tf?, 

H-rc^ c^ '5t%t?r 

nf%«ns T^fk c’fNtf^ 

cnc^n:^ h®tlR^ w 1 -'^i^ '« 

^irtf^JT^ nfro mm\ h®tf^ >n:^^ 

^f&c^ wi 5(1 I ^ ^ 

RtRC^ ^ ^^FCTO ^ I ^ 

^5(1 hfnij, ^<ifrtK 1 cw, 





^tCiT '2f^t^ ^^1 

c^ 3fr^5f 5«p5f ^53%^ c^ *f%^’ -^fhm 
'^fwi I c^tsr 

’?rf5^^f^ fkim fmUiwc'M jpjOT 

^fl I 

fqi’? I i(J«fir.tfff 'Q fip^?! 

'ii^R ->nl (Tf^n sii I m'i w*\ ^^rfB^i; 

Ti^Ti{<^\ ■^f'^lw^ ^tr,^ i” 

^®tfi(^ ^.Tsts •sr^ir^ ^cwf5 ^f%«t^«t 

tu 's >rtf^^'2ff%^^r 

Tft^ 1 snpisrf^’^ 

^i:T-f7:s( '2Uf^ ‘f^®tw >ftf?^’ ( i5ii) %tf^ '5if%«t^«rf5 I 

^f^i's R®tc5r?r c^r^ft?:^ f^?:^ 

a ^ ^>r':^t<f 'q ^r =Ttf5'‘^i- 

<2f%»t?r 'ii^ c^t^ I 'Q 

^tn^5sn mz’sf 

ttm fwi 

r.?Rc^ TfsT, c^^l 

I ^51^ cf^ c^^tcs? cn^'6 

«t^ ft ^ an I <7T^ 'srnuf’f cf?m Tt^ 

^iTf^ ^ STtiTl Ti1%t » 

hstfan:^ *f^l ’T$i ^vs f¥« ^f^-»it<RT^ 

’Tf^farhf I fiN ’®(t?;5it?F (psf«ftc5{ c-r? 

^ ^ (7i^'« ^5ra[»pi«i <»ftc^, 

nf^ ^sam c*r c’l^ (7r^ 





'^yio 

’srtOT i '4^-^ 
<s^Mm ^finn ^ 

^ '2t^ Tf% 

tile's 

w i” 

'Q ^^(ft*m5t ‘^fST ^ 

^'r.^ ^^1 1 

nf^w «ft%ii 

^fi?’ f*rc^M5(t^ ^f%^t^«ff^ ^ftf^^j 

<2(?« ( iSia) I ^f|?l%®t^ ^tf^t^- 

?Ptf^ ’T’.C’sRn I 

RSf 3Rnf%®ff% 

I '^T^ <2r?pt*f^#ke jm ^ 

'sc®i I 

'%U cnCRW 

R^'?R nlRmsT I 1 r®RC^ 

cwm (R, >rR«rtR 

wr® ’Tt^, '« w« ntk^ 5R 

‘i)^ RRgT®t?r '^t? I brsrff^ >nr$j sri:^ 

^6 'siwRT ^*(T ’Tfk^ ^FtCI ^ 

^ 1 ^T»tR4^C'!9 C’tt^ C’TC^ ntk^ ^ Wi 

^’u^ ciTQTf^ ftf^ c^ c^Rc^ 1 wtf^ ®TRfOT c«n:^ 
^wtf^ ff%r^ •rfTO f^» 

'«c?r^ «R5f c®f«RRl I c«i^ ^tWR ^*fi 





^ ««f^ ^ Wt^ 'Q ^W\JJ 
f^fk fT^?! *ii:t c^ *(1im ^ 

^®t^1c«i<i ^c^i'Q '*(C«i'1Pi*<p ^t^wnr Tt^^ 

cm 1 ftff%?T ^5T c^, fWtOT *^^1 '« 

h®tfsr^ ’ftk^ frrr^ t < 11 ^ lT?rt>f|^ 

^^ OT, *fli ntk?R si^r ^ 

'sd ^ I 5jf% r.’sfcu 

>rt>FrFit^ TOS( iif 5fC5f I 

^t^«i n?:? 1 

m ^ ’T*NT|Tfn3l -^-tm CTt^'fl I 
^ ^ c«[t^«n c^t^ I n% c^c^n 

^ r.^t^ 5(11 ^^5T ^31 ^tc^5J^i 59fc^, 

C5T^^ «f5'^ W\^ 1 

CG^ sri>r w 'i(f^c^( 1 '^m 

TO f^^n ^'c^ 

^fTFsr c'^rc^ c^nrsT^f 1 ^tcsrt^T '^fk^c^ 

^45(t!( ^(C^ f^l 5(R 

c^^5f ^^(T® 5c^c^5( I ^1’ T^t^i ^ 5n ^«i 

yf^C^ t'^JtC'O^ ‘R^ti(’ 5(tw viiTN 
^Tt'«rjtf5« c^ ^Rt« 1 fw% fnfn 

CS^ fkC^-^ ^'R <215^ ^t® C’fC^ wi 

cnR5(, c^Ftm ^f%5rf5( »is?c^ c^ f^c^ ntR;? sn 1 

cs^ 5r^( ^*1 TO >ff®j i ^ ‘^ft**!^^ ?^®tTO n#5- 

«W'i c*?f^ m} f^f% c®c^ »rt^ ^ cif^, 

c^tcsn nr^ c^iR *ftc^ ^^ I '9fnf^nl5« 

'ii'^rtR fwt5( bnRs^ 2(t«(tar fro^ 1 ^ 

^^TO*rfh( ^tfwtwrft#t!r$ TOt^ v^lT^ ^ifTO '»i’T^t?(®n 
^cm ^Tt^ I ^5t 
'•lirTO 2ffTOtf^ ^nsfC^ f%C«ffe5R, 

T[^«l v<i^ apfSc^ 'arN('« 3i\ c*f^ TtK I »ftsifOT®tR 





sff3®t?i n%ii W?:w i 


I «rptR3t^ ^Fs?i 

^ I >ftf5'f%T'^ W'-Q ^Fstt^b i 

^t°^1 ■« '5ff^ 2IWC^?| ]%^ I* 

^t'Wl Ff^l r.:»|^ fnc?% C^^r^CTf^ TSt^ fF^ I** 

c>rf[,%?rr?f, 'STffkf ^f^ti n?re ^^>f(::^sr i 

^ Ft^l frf^a yfrf^'^i ’TC’a^sr 9 ^’:?f9 

■sito-rcii ^T ^*88 1 

^fhi >Ttf^irr nr^?:Tf?(‘« m's T’ 

sff® f-i’spn f^f%« 

'^^im ■2f?^^3:'^''9 T*rspni 1%f% 

’stf^ ^ I 

kfS cark^ 

(^) h®tf^C^a f^sPTtf^ I ’Tt^ft^'l fWfJprrfksT ntfeBf TRt? 

nfro cs(^ t f^oi ^f^^rf%^- 

'otc^ ^tRtFJTl ^ I «frl%f^^’ cart^ 


1 •£t^?i¥C3ra 5?%m*tt5i "^fs? 

'BTTta ’jto '%f^rfl. ‘s?HR cwnu str^ 1^ 

1^ ^ ?’—2(^-5!^ (i's^'b)—I <j: I 
>!» Essays and Discourses by Dr. PrafuUa Ch, Ray (1918)-P. IX. 

^ ‘rrRj sr^Haa?'— jjc«r ^5 c? 1 * 5 ? ® 5 -'»« 1 



‘History 

of Hindu Chemistry’ (Part I &II), fwi’ 

=?i^srk^ nt«Ti ^ 1 

'2{<ir5f if? (£fTl%f^«M’ i-»^5 

2f»r? ^ I 'i]^ OT 

if^-^5=ft^ r%^ I if^ 5?! fif I 

if?f5?[ >f3f^ 'Si^fm TfN^i ^2rrr'rpT®r*f 

ifTft? C«fC^ f%f^l 2\fr^^ I ifi?? 

«ft%!:»f?r I ^^f-izi I •sffH- 

I Tm\^ '<ti ^\-^-\ 

5I-R cff 9^ 1 

Twt^tfV;;^ «twi5?:s^ ^rr.s 

m *A History of Hindu Chemistry’ I 5f?f5^ 
'£f'<5f 9 f%€'l^ ^'S W3FC51 i5«»> 9 i5oS rf-ft ?!l I 

■mfm ^>rrpfstif cm\ if^f^ f^?!f^i fnfsg >rr^^fni 
«mf% "TO 1 5^:^ '2{^a^cs^ ■Jt^ 

TOW 1 F.’f 

ft f?ra f^f^g 'Sfrltif 51? 

^T^:?T^Ri 9 %tg ^'z^ 'ij’ftw ^1’ t 

’^f^rfrg fiftffsr g’rtgif-it':? 

f^fsf ^^t3f ^«rsf c'^nr# ^5?r, 'STff^ 5f? 

1%? 3f^ %t 1 (?i^ TO c<«rc^ g>ftiR»rt7:?g ?^f%g-m 

m-^ tH ?Wf (MZ^ 9d I 
g>rtTOftf:^g ’T^tf«f^ ^?'^2fg«n am- 

%9R ‘^1%? gte^’g cw I ?tc^i 

f^ wwKTg f%?in TOf^, «rt=iTtg w '«itsf?tf^ 





‘Si w i <^1^ 

^5’;:tf=5f«fnr ^^»rt%5 ^ ib-sb- »/gi7?fr ‘wriprf^ 

‘^^fB «f^ Trc<brr?i 

ntMs( I ^tr<!:^l >4 

^Jffwrtr??^ ^t%^-t>r {f^ <2f^3K^ 

nt?'r?:^i( I ^ nt^ n^ -srtft^ ^>rri=f*rt^ 

^Uq p ^ i'"*'" 'Am 
SFSf'!! ^1^, ^tC3?t^, '^st^^^S, «(^f% Tt^?f1 CW 

€rtftsf ^u\ c^t^ A-^\ m \ 

rsrt^^t^ m I ^t?f 

>i^^f ^ I'" 

<sr^m?sr?( 

^\f^n ^>rtii^ f^V ('.^«») =?tc^ 

m\ '« c^iA '2r^c5r?f a^ 

^\^n ^im\ Tti '« 

<2rff5 c*«rc^ I ^c'sitc^f i3o^» 

vii^ 51^ f& <si^ <2rsFtf^^ 1 ■« ^^fTs*r *n5T%^ 

?prt^*rtc’^^ At ^'3 '^cwfB c^t^ 

oq^ ^tcsufs"® I nf^^wrl c^-t^ 

'ffkm 

“nt^?f«i 'STtc^rt^sn 

I2W3FW "(ti'3^ M%^^n 


► *A History of Hindu Chemistry’—^Preface to the first edition. 
» ‘^5^?fitii4t fwi’ (>«« •)—-^fffirar TfH 1%fV® ff5r^ i 
5. *«rt5t^! >81^0531’ ( »««!»' )—'«(P»SI5» C^t^ I >8-S1 I 

i 5 ‘^5t^ <21^053? ^TKfH -ERf 'S ’^ipKi't^’—-^si ^'Q (i!*^'<)—!/•-IV• I 

‘«(W^ '2(^053’—^^l3Rt«l ^ I ««-** 1 





^ ’Tt^rf^W f^TO*f CI 5 I 1 

^tC6? I” 

f^mu ’iscrrf^ >21^ wm 

viil Tt^rt’^j «Wf^ ^ 1 ^rc^iir «£f«m FtirfB ^^fjtc^r 

5rr?:^f>ia, «£r^^ ^srrfwHr 

'srtcsft^sri (TtWc^ f¥®t?:^ 

f^ ’?rr^^ c^j^ I ij>rhRf^r®ti:s(^ 

^»r! mz^ 

^cwf5 i cw, m, ^^Ttf? I 

oq^ I ^lT:?!t5srt^ 'Sft^i 

«2rtfta[ ^>rhRf^gst??;r?f ^z^^ f^rstcq^ ^- 

^>f?f I f^t^r-^^r 

^nw 

csf^ 'sraj^tn s^ s?lK 

^’us I 4 ‘s(^^ ^^rhi^fwr 

«fW5C?g^ ?C1^ 1 ^m^S[- 

"srtcsrr^j fro I cwt?:?!^, ^- 
?"^f^, -^W, ^tsiiTi 2^55 ^WtfipWl ’f’C^cn 

^tC^TRI ^’Z^ (?ftec^, ST^fTS"? 

1 «f«m ’iprwfS ^»rrtcn ^t?:^ 

<2f«ft5r®: *n5t^ ^>ity*(f^«i|R I 

^^v*{ «r$t^ -sitcsrrtw (2f^w 

■smfS ^f^Tsi'« 1 

^*gtor T^CTtf%^ ‘wtRtif^ '« 

5TO ^ ^ 1%#1 I cft*tt^fkwf[y 

^trtfirfire, ^?iift?r cr^ «r^ 5{#rffc«r?[ f^*rW?r »pr ^ ^rtfr^r 

Ft^, srT’ft^, «r?f^ f5¥t«rmi 



w’rrf^j Iwr^r 


I a 'iso® C^ •'*0 TO 

srr^rf^fcsnt c^z'^ 

(71^ c^^ oq^? 1%^C^ ^r.’Teir c^ ^Z^ 

^1 n ; ^'1 i%®t^i ^1 5rf3i i 

>mi fsr?:^ c^^ri sri '2(W- 

(M^ c^Vf5n:;^ 

*ff%m ?ni?:i i 

‘spTT Mi:5=jt55(i cffm m, 

>f5l>lt^lfl^ ^’t^f f^tR^ ^W! aC’T f^f^ 

^9|l I ^5f1 

>10, ‘Ff^'IsiTftf '^i >Eftf^0’ 2Ni:^ ^im-n 

^'fs{| '^>iR w^'2if^>it >f’w « 

’tPs^’^ ^U^\\ if^fR ^u^icFsi I n<i3it^>ii^f 

2f>!R ■50 

^i^Tfc??! fjf?:'^ (7[c«r i 

l0’5lt^ f^r^g 'Sftftaf ^fjt>RfW0 

>i’fc^' ^«rjtr? ^0?:^ t c’sfC3s^ cifc-0 

2ftfri^ >[0R^ c^8lTOi:w^ i 

>10, '^^7^ ^0^%^ 

>TC5f 0 ^!:f?( ^T'- ^iTOr^ >rrF^0 

C?^0 I '2ftftil ^tM%it!:s0 3pf^« ^^z^ I 

'^mx^ mz^ i:r.5 

>10^0 3?f5 1 ^0^5iri 

^\ X^Tm nxf^^ to cff^w i 

if ’IC? ?!Jit?Iitt f<3t’?( '£tfS5af ^ If^l ff^CF^^J?— 

■0f^ jwtcsra ^T%m « cstoti 0«i^5skjri bto Ffki ^st^r?? 

011:50 Inn M‘\ 5?fn0n cwf^ ^sf.nin 

'srtn« I Ftfntitn ^ '8 c5jcfK lf%jffn®K0 ^i^KFtnsrtn «fn 

^!>mi m nn0if f{>^ m i” 



^ '«d I csRiT, 
apfB^ ^r:m ^'u 

sifkiH ^ I f^i f% 3jifS 

c^T'^mi, (?\ sm ^1 1^; ^-m*! c?«?i mr.^ ^ 31 1 

3FfB, ipTT '5fti:«Tt5m ^<11 vD^TW ^n 

^':hpSJ ?^?I9 i5{«fJtGl srfftiT 

C^t^l Of s?1 W5> I C^twi c^t^t 

■5ir?:^^i -sr^n^f am ‘4'rfff- 

:gt^ e n^5it^5f?’ ■'St^ki^^ 

^r.n'sfi -tftfrsi c^t?i cf •911 ^r,w.^ r.1% i 

^f’:?TT5T "siiTrcii >{tif1itf% iti’fTi ■stnkiTi insrl 

Wtai WZ*\ 2ftfti( 

^K^TfFsrfi saw’ll r.’R 

I 

^i^Tl 2it#ts| >T*?^ 5mtf? C«rc^ -rif 

m?'t:n I ^ 

wji\^ -r^tsf^i m\f^^ 

?! C5^! 1” l>ltl#^fwl 

51':^ I ■51’ ^'t5i m? 'ills 

-*{1? ^ri 11 

■iTfwrfw ir^®! m is’ci saift^ sr^tf^ cak'^ 

*f^ 11'ii‘si ui^ti I 'ill ^ i°'?3 ii*£rTi1v?i 

tti nfiFR 'ill’s -^-f 9 2ff% Km I 

Ti’ ¥t^i 1^ tti 9 

:8 ‘SR) ijJrtiR! f^’i ffwtn itt ^ncsr 'STfsi^ar w.^si, “^ra^rrsi^Tti^ns 
‘<f^f^’ 5ris(^ ^ ^ 5TCT ?5irtc? I 'srtsnji -sms^ ai5'i ’f i* 

i« ^'ssn ftsrfc!?? lf^f?1 iic^f 2Jf«5a ‘Kit?!^ ifa^tit’ (>*i* )ii>pf 

m.%n ?fwts "iti# »Hf gNtii sm K ■ymm « 

itfe'snj i%n‘R sfl r 





1 ^ TinwcTfctRf nfro sni r 

^’rnt’fj I 

#r^ ^tn^ I '^R- 

>Rir® ^1ir ?5i:^ '6 i 

1%f^ I '5;t?4Tffr 

^^srt^^ TOtn''S nt'«!il I f^wri(--5^§i’ '5(«fTti:w 

>n:^ *nft 'Q f^-^ft >Rtc^ CTt^’si 
'SiW^ 'StWS^ TOC^ST, 

>ft?tf^?:?, ^ <ii5R ^55 1%^-R 

<*ttr^c^, '^itH ?«¥i I” 

CS^ I fV-^ i£||r '« '$l1?*fTfft 

STfSI^Tfr '2f?-^5C^ I 

^9f^1 NQ cwi^ 

<2f^?53^iR '®Rft5T ^’t'fr =ni I fiidr-f ^^Itnt^frr^ 

m ^f^^t>[ c«n:^ 

I v£i^ sTs^fir® nc^ nf^^Ri’ (i'Si?) ^rr^ 

'Si'fsm ^ ^f^T nf^^? c*^ 'Sf^f-n® 

1 Tis«n ^TsC^t^ 

‘cf% ^n’ () 1 5t^fg I fsid^T 

^ c?% c^ ^r?R, m. «r^-f 

^ ^oic^ I cf% '2j^f5 «f«rr5( I 

'srf^ wti:^ Tfs^n ^ ^8 >rrf|cw f^®ts^-5tr^ «mtn{ a 
^rstt w I^W5t^ 

TOraRt’^r ^«(Tt*f^ c^mt? »it^, ^ f¥»nrf3rh[ fe, 



^ ^icfi ^-hn 

5ms %Frd^ 5{t^ 1 


•;jtfi^ ^Tfiff^s^f ^tm I TO(S’?TO^ 

^t?-f ^^'9 ^ fwt^T I 

f^ 9 Twt^^ ^Itn^rtte hwtf^ ^5tt 
j m\r.^ (?Tta w.m 

Wr5«i I ^rtOT^sc^ ’t^ ^^'t>r^a i !%•? 

-5TfTftsp?*r^ ^?rRt5 wk I sk 

k®t5R:^ c^vifv^ ^t5k TOST k i f»k 9 fwTi^^ ntm 

'2tcFli ^ c?«n 

5(11 (?*rr^ cwc’f^ fsk I 

fe ^V:^W^TM Sk ^fw C5^1 tH caf^ I 

^WM vil^ kwfaprffe®! 

“fefy I 

f%f^ ^srWc^p *fei cif^r^ft ^tfesfk^R i 
tkk (Rw R(R^ f-p*Fi 9 ^?rft r^ 

ir tcv s y ^f^ 9 mn\^9 k®tk?F ^ 

I wn? ‘Rhwtf^ «R»rt<(kc«k’ 

I ws^m ’f^^k fw c^ f^ "fk^k ^ 

3^9 fwtaRtkiOT ^srk4 i »rff^j 


<wa f y « tiii fisc^ ) wimw m ^f*i^i i 



w.m^ w I ^ ft®i *r"^« 

c’f^^ I ?n:5i5^c^ ?fw 

"sftlte!^ 'ijtiR c^li 

5it3f, ^HTEsi ^\^\ «f!:^t!:i 

fT»^ i r«g f«a «fCTfck ^ic^fj f‘f^ f^i c'wt^l 
4’riT'9 i” 

[ ] 

'■^?tfK^ a (7!t:(t^ ^tr?i \i 'mi >i‘^f%^--5(>f'^f%^ 

‘iit ^t'sc^p 

>[t<^ mi I” 

[ 2ff : ^t^tm ] 

■2f'h$Tf^^ 

^icsfT c^m n’s^nt^ i 

fwrcs(^ CT , 

5n i” 

[ fwl^Tl : ] 

“C?Ft^ ^ 'STWlfll 

^f^tn ^ fkum\ 

^sprr«ft^m '^l^c^i'e, 

f^wtw srf^'s ^l%in fhFt? ^ I 



f^®tcir?r 2ff^ 'Si^x ^t^t!:^ 

cwt\ ^ I mu '6 w.Hi c^wi 

in I CT ast^T OTf%^ *ff^i5!f ’?t*fsr 
5ltfr^C<p ’7il^ C?«ftTr, 

^^m\^ i” 

[ 2r5Ff%-nf%^ : ] 

jftw’Sr 9|t^^.Q 

^;a?sr ¥'«t^ r,?^«rr^ l ^n^ I 

^<1 ^ sr=T^^ ^’f>f^^tc?[ ^ nf^'5^ 

ntQ^i ^1 wjc^ c?’n Thi, 

-8 1 f¥% 

^<»m (3\z^ f?':^ I irt>('« 

“w? I cn‘r?t^ fet«f— 

a“t':‘riT tat*( «it%^ 

±rt%^; ^«(J fet«f 

i” 

[ : 2ftm ] 

®^Tfc5T^ 3r?TO?:^ 

"ct ^’tft’^ f^*!rc^ ^ 

#f?:^?8 ’<tt»T2f’tt»r, 

‘4^* ^*TO I #lw^l afgi 

»r#^:TO ^ncrr^, «fcw <2ft% 'snrrf^^^^ 

I f^<(t^t? 'ait%^t? r 

[ hwrfW : hfOT ] 



'55 b' 




^ TlT 

1 'srr^i %[ 

’fitR TTiit wi ^ 3mn^ I ^tcw^ ^wc'M, 

“ 1 ^ <ii<p ?rr55^ <sm\ ^ i—^ 

^rf^ ^■\fm\ <2ftf*fc?c^ ^ ^z^— 

'2ftm «2nri^ *tz^ i” 

[ : fijtTO ] 

'2fsrr^ ^*r?i viit %f 

»i^f^ I nf^ c’ft^i c*«n:^ ^Tfpftsn^fif 

5i»»R[ f|;5f I ^7|ft^rs»f 

“(2ft^|%5F 7jst?:tr?i 5ni, c^ 

>T^ >i^-5r^ ^f?Tn c^ -sfcufr 

^f^?t 'Si^f% K\Z^^, 

[ : n^»fnt*«Rr ] 

c’ttstc^ *ff^ 'ii^ ^'z^ 

C^^'Q 1 1 %^- 

Tif^ 'tr?( I 

^[\zs\^ ^srtf^q T^zf\ w^^z^ ^ ^ I tn 

1 ib-^® 'i). nfr^-hi 

^f(< ^ I ^ I 

f^WtC^T tu f^5f I 'i)^ mz^ 1%f^ 

fk^c^, 

“Tf^TJ^ f^®t5{"F6^ ws ^srTcsit?, 'flW ^ 
C5iu Iwr^sn 'iiTs t;?rt^-^-fk3F'®t^ crt^t^r 

^ ^tf^ ^i'« ’f’vsr^ ^f^(ftf%«rm i” 

[ «2rhFfW: ] 





*rtoi, ^t^, >rrfw, (s^nthi), 

4f^ C2f%^ ^rt^fw-nisc^ c^m ^’fft5n:*»r^ 

^ I 07^ fwr® ^*Kst 

(), «{Tt^ twtf? I 

1w f^fM 2i^ 5nFf%-nf^5i:^ 

I ’?’! ^1nf^^.c^twi 

c^ 1 -s »f^5T «t^ 

^*n:Tt% ^’c?^ i «W?[ s 

c^ fk^H 

rffl ^1in \ ^tc^i Vila’s ^'f5 >if^ ‘±fiTf^#t’ ^ 

wfcf^ ‘•5rfw%^ ^3i’f& ^c?r f<ff%« 

‘^'2f5f%^ 2ftfts( fsfn '5itc^t5Sfi ^i:?!C^sr i 

hf-t^T, ^*pn 

‘‘2f^% >f‘'?ai sri >i*^n ^FSTtn^ ^fsi^iras 

^f^, 5?:?:^ "???:?% ’f^lllR^ JJ-St^i^d 

Cf^l Tdl I ’lf^3|t«l JfsiR, 

fVi c^( ?rt^ 

»!^'®fT1 n?t< C’SC? '«IIT C?^l 

fei vrtRT I R 511 

^srf^ ?rtRf 3itRr ^f%nwri 

*Rt^ ^*n ^aR R ’rrf?,'? nf%R, 

'5rt*5% f%!” 

“«(f%f«(i7fc-r 'Sfm cnw 
^ *r?i, ^Wcf^ 'far ^ ^ i 


'«rar3f, 







f^-% «rr^ m ^ i 

Ttftin Tffen 

'iiwm i 

c^-Hi 

( ii-iS ), ‘sJttFf%#l’ ( iiJi'S ) .9 ‘^^tf^#t’ ( ) I 

^tf^’f-f^'-^i ’5i‘relt ^’tft?:-^ >i5(.5r c^t I 

^cwf5 >f5^ i 

■m ‘«t?r^’, ‘'sr^r^’, ‘^^t>fi(f «i^f% 

'il?Ft^ ^«t^l mtiT I 

^tf^vfii’ Ti^i\ '^rc^s I ^rc^s 

fiftt '9 ^fM ^#9 

'5itrwf?:^?f >r^>rr«(t^c«r?[ 

>it^fl^-n?;3i 1 

-st'^ptf^f^ ^ I 1%[%^ f^^t’t—WK- 

fwfi?, ^f%r^ '5R^ ■^f?:’? 

Cneif I ^ 1 % 

^tc^ 1 ^ c^c^ >ii^ 

ntQ'si 

ttt? I ^'<iiTf5 mwi =rf?jTO«i ; CTO, ‘ wtntvm’ 1 

v£i| ^sTfc^ 1 to nrrc^^ *f?tc< n>ntTOir 1 

^ft, ’tc^®n '« ^srrfwt^ 

f^c?' 'srtc^rt^sn wl I «mc? ^c^Tt’fi, ^f^’n 





2 f«Mf^ TOfw^ I ‘«rtf 'q 

^ f^Hs[ c^n:^! I 

'■Q %w '®ric^t5^t^ I 5n:<fT 

f^fTotc^ ^ii^’frrt’lj, * 1 ^^’, ‘TsC-^^ f^«rfi?’ '<3 

I ‘3|?^ I c?c^ 

•« c^ *1^51 

f5^’ ^t'^Q cif^l >it?f ^j’ 1 ^?:^ ^ii^rtR I 

^tc^TtiRi 

r.'^^ ^’i:^ 1 

c^T^n:^, Tf fsf?:^ ^'?fi i ‘'^i^'^ 

#t^sT’ w£i^f5 '-stw I '6 ^t^t^(tf% 

c?r c^^^ ^\iiW 5r^«ti3f«^ m 

^U ^1’ ‘^^tR 1 ^f^'sri 

W ‘'Sftftif T^^\ ^- 

^"5’, ‘f-’t«' I f^W f^f%5 '2ft#ls( e 

'ii’rtR nT«?! I T^-% f^f%i 

R 2f^'ll vii^lR 

■®f I 

^5f»rrs(=»f ^trr f^iyfs( c^t'^m ^6 si% ?5in 

1 ±f>rc^f mu^ ‘f^R^ ^t?l’ ( ) I 

^tc^rt '« »tcm rwffw f¥nf 

Wt^t'« ^hf^SsR ^CWf5 ‘Sf^W C^k*R ^?I5! 

#’ (j|[»^^cj-_v,i^a5) c^'gcinr ^i?ra 

cs\^\ >ni>r I '5f^f5^ brfnlj, ^RTfR Jit<(t^«i 

fel 'smiSTTlRI VR fTR ^R \5f T^RR ^WR*n 
4Rc«?*< 1 

^1 'srff f^wtR^ f^f%?r f^^Rf ^^fftspr 





‘f^«tsT-nf^5ii’ () '€ ‘f^wfs(-sf^r’ (is^«) I 

c^’Scint ^i:w ^^pfp[w ^"hr ^-e ^ ^ 

1 (i5i4 ) '6 

‘^^U-C^srl’ ( iS'Si ) CS^’TI I ^’f5 ^ ^t« 

TT’R w «f^ I m fk^ H-r 

«ff^ ^ i sm-oRiR ‘fi^Tfir’-'^i 

f%f^ ^¥=^, 

“51CSI *[US TO fe, ‘il'^ 5TO 
Rrf%^ dii; (SR?{ c^, 

tr?t^?i 5r®F3f f5^^?[ I ?[^c5f ^fsn? 

Rt5‘t^.^rtf5 1 ’tfs^ ^tf*r '« sr»^iji%i:^ 

c?l%^t3(, c«f 

I (R^, '« >}°sf^w 

^ ^ <ii^ ^crr^>fT55 

«fl%n w^ '^fwi ^1%^ I 

si^u-n^ ^tRl utn v<i^f5 c^t’& I 
^ ^rTc^rn:^ s^'s^aicvf^ »ir ^stt^r 

^^t5f 1” 

‘5f^-w35’ Rt'ii’sf’tr^ ^Ti^-^nsr^, 'e 

ifr^tf^ ^ '=rtTRt^ wf I 5J?fs^ 

vii^ RtTfTTR «(tfR C5s^7t1%f^^ (Ri^TR^ *rfTO n\m 

rR 1 ^5n?PF c’w;^ >rR to 

(Rt^ i TO ^nsn <sml6^ i ^c\i4f5 

fkiR >it^tRi cTO^ f^to smsR »fR nfro ^to 

toc^ I <21^15^^ RtiT’ttsi cRt^rtf^^ 

C^toR cVt^ ’i?# TOt^ Cf^ TR I 







fm^ ^Kwsi c^tk?^ 

C5f^ I ), ‘^^’TKl’ ( ), 

^Ss )» ( iJ>^8 ) ^6 ‘*ft^’ ( ivSvSi ) 

ntro^ m I ■5(’«rprt^ ^ ‘cnt^-^it^’-vii cnin- 

fcf '^rt^^rTM! \ c’tnst^ fw «2ft%^ Tn^, 

^v-f^f^, t2(tf^^ ^f? ^>r5r 'srfwt^ c^c?^ 

snr, I w 5(1 f^rc^ 

■sfc^^t 

^ I >R5f cnt^i-^it^cT >!t^ m^i^ nt^ 

f%f%5 -rt^ 2rr%:?^ ^rf^lr, *rlt?(^c5^ 

'6 I f^f^ trr%^ 

hf^ijsc^rr^ cwi^ c^ ^'z^ ^c^fsr i 

5m^ '^(cn’SFtf^ f%8tfe I 

^ ^*r®m 2f=^ I '2tt%;?^ ^“sf^ 

■‘*rr?hif^®t5( ^c^rf^sn i 

c^^PF ’ftc¥^ f*\^, ’if?, nt^i t^Ttff 

to wz^^ I ^ ^W\ ^ X 

Ti’ ^twTrtotc?^ *tz^ i c^^^, 

^’, ‘cntTt^^’fi W, ‘^Tlis^ i^r I c-mto 

c4%tot’i, «ftff5( '« 2(tff5( 

irr^’TtsTR (?^%tof’f to toi^^ 

•rf^to ^ I <5nff5^ hf%lj, wto c^^rm wjf 

^5^ I ^ ft?i ^*nri to 

i cwr, ‘Root Cap’ ’itir’ft^ 

^ ^TO, 

^ ‘’TtSE’fW «tft8 WtiR ?t5 ^ 4^ aP? I^WfeeTH \ 

a}#?i srm ‘^t^jcw I oftt?t ^frs ftns^Pffi:? iSf^astcsrs 'swafl 

arm *ttni, cjrfifc^ 5r*R cm ai# CT<fl i 



cog 




“jTiwr?' c^i ^Ix’f, 

W3 ^twi ^ c»T^T^ ^1% I 

*ttcf c*itFi v<)| fir^- 

3f%« ^iNti |fn wr^rrNi ^rtfS^ ^ \ 

^5r3rf®i ( Root Cap ) =(t3i %t?:^ i” 

5^ff'rf^®t^^ f^w ^«r.Tr^fT, 

‘3rr^ ^ns >[tn’ i ‘3^t^ njt« ^ 

2fffs »ilT=^n '2ft%^ 

?TO I 'A\^ >i^i:^ i 'siVr.^^ 

'9 ^t^2J*ft#r m 

5P?rhi ^tr^if^iii 

C^r.^rcgrsT | ^jr®, 

‘=it°^t^ ’it^V fill 1 nt^rt 

if^^!:^9 fil^ I ‘nr% 

1 ) v£i^?. ‘nt*?h ) ^v mi^ 

^?:s’n:TflJ i Tf“^l Ofm ntff^ >fi:?f ntWii?! ^f%n 

c»rTf^ C5^1 'if1 ^-tTM <^t fil^fS 

^t”.®Tl m I Tm I filf&^ 

^f%;pr51 v£)^ 5fi:i ^t^^kffc-^?( ntfhi 

6 2t^f% T^x^ I 

*ft^ C2l%^ ?an:i i 'srt^^^ri 

^im\ ihi 1 

ntfr?i ^ 

^fm c*fTli ah '9 ^sn 

ffc? I Tf^’fNr f^fm it% 231 m 

^?fi OTi 1 nr^ fkfm C3!{%^ 

^srtwtRl 2tic5f c^ nt^ >ii??rr^^ ^tswrw»r cfT^^ nc? 



^tr?^ ^■ti:5rr^ 7^ 1 ^n^t'Tsf ^^t3j irtcsiM’^r 

5F’C^ I ThliTtlf ^^(ffRiTff?( 

nte nt^in ^ \ 

Tt^ fer ’«r’f^ m ^sif%® 

^i(^t«(t?('i Jewels I (5mf5^ wz^ 

^t% ^sr*Kn '2rfR^?fu®?r "sitc^rf^jri 

nt^?i ^tfl%, tfgnr-^^re35T,#r^^«rr?i‘i-‘^^B'^'i^^ 

^■\^\ Rc^ 

5PFm I 'I'WfQ 

a*r I ^'hi ?mTwi 

^[tmj ^^t5i ^r<?!7:¥ i T^Tm 

Tmi 'M\ii^*i c.m^ fnfss ni’ft^ >]r.^ 

c^rrr^ c3l\ \ X'^i^ ^^i\\r\ 

f^Ii^ffsnst^ nj%1[ TtT[ I CW, C^^ft^I ’1PfT?:Tf'1 

c>i^ «tsi ^T^^-c5iM f^';'^^ f^-f^-f^ 

^ c^^^ -^Tm at^n 

<1^»f -n? I 

^•uri ^t^ft^i ’IK^^ ^f^! clt^^ fw^i ni?!^ 

r^cs ^!-tji -r^ ^Hi^ii 

c^m c’t^ i ^^^T^ a c^ c^T^-rtTi ^fm 

C‘f\^, ^1 c’t^ ^ i” 

Tts^ ^1 ’T^’I’Sf 1 

‘2f<rr=( f^t’f'Sc^Ti fifn c^f^i 

^ ^ i ^’tTr=rw^ ^fF^ 

^f^^s“r *Pft < f^tr ^ ' ^ -siKt^ 'sttc^rtFi i 





^5prt%w 


c^r!?ri 'Sitf >rt«rf^«i ^ *r?r ^^n, 

m >ii^f5 4m9f—c^j(, 'srTc^n Tl ^’c§r f^’x*f -mtfhr 

c^i 5fT I '±f<rf5r 

-rt^n ^t'^t^tTTTf 5i^2f^3( 

^ I i^%5rt5f <sim ’2f^f%^ 

1 ^ fef ^>it«rr^'nr ^cror f%^af 

?t^ I -i)^ 'gf^ <2r^f%^ 

i n?t<fwtR^ *rt^i fef m 

'm\n ^ i 

■?^•Nl 5T^?3?:5fi «f«ftiT 

Tf's^rhi >[^OT >5t^ ^^iTi i n?r<- 

<ir^ c^t^ ), ), ‘^rn’ 

( ‘1^’ ( is^b- ), ‘f%,?|f^^V ( ) '« ) I 

>rrf^r®T i 

'Src^ ^ i 

nfl^t^ 5rr^tRr c<fWsr i 

’^^srhf *r^f%®tsT cTt=^^ 

^ crWrf^ 

C5h I ‘5^’ ^<ft=T^; cw\'^m i ^rc^ 

0?^, a^f, ^ 

-si^f ^’vc^n 'srk^tf^^ I ^ I 

^t^rr^®! nt^ 'Q ^wcs ‘'sitr^ri* 

sTt^iT ’ff^ c^srt^t^ I 'srttcrT^ c^?f, «ff%w, 

(£ff%»i?i«i <2nff^ '2m«f ^srtr^rr^^fwtsT 

fimaf'Q 'ilC^ 'sitC^ } CWT, ‘Interference’ I 

<5ff brfnif, wi c?Ff<rte ^ '«c^ 

I ^t^i^rr^Rwlwfl w 

i fro ctWtHt ^?rar c4twi '5(WN*n 

I 'srf^ ^ 's »r^ Rl%«f 



^ 'Q Wftsrtw C5f^9fe( V»s5<) 

i stzf 

twtif Tf N^ I ’f^i^ ^i:spp 

^or:^ i ^s\^h fw 

c^i^ oq^ ^Tt? ^U^f^ sm I f%i 

>itic^f%wi'« ?wr?r Tiif’rhi w 1 
2 f«rfir^s ^wi?ar ‘^’t’ 

fVWs-f ‘f-t^>rffr’ ’ffirffi ■2r^f*n® i 

n\^f^ 2r>T5f 5f?:T[ ^tc^t^sd 

^Mz^ 1 ^ttf^ff^^ 'Sin^s ^'\z^ I ^1’ ^''€ 

<3 2r^f®^ QJ ^h®tf^«F 9 c^twi 

v^^\\ 

^ I ®W 9 cw 

f^®t=r’ ^cw (?T% 1 

sz% nt, ‘5f%J, 2t^^-£f«ft#, h^l%?p 5^^, '^f^ft'51 

*\fw, h^rs^ i 

w.m T?^ c<c^ ^^z^ 'ii^ ^n i 

f?Fi »niwi 'srt^rf^^ ^«frf% 9 

-sft??^ ^Tt’-rn 5Ttf^r®j^ ntf):! 1 

TOH ^'Z^ ’T^2f^3( If? ^FiTl 

^?fTf'rs(=»f ^ I tt^ <f^ -9 

'5ff^?rr^ ^<iri w! 1 '■sft'^rf^ «2f^f%^ 

Sp? vsi::^ ?rflf •?! 1 ’Ti Statical Elcctricit>-ir ^«1 

'ill' m[ ^tif cnc^^ I ^tl^’ (Potential). 

‘br*§T^ ■^’ ( Electrical Machines ), ‘"^CH ( Leyden Jar ) 

<si^f^ ^srftisTr^iT^ '^Iz^i f¥s c^f^wtf%f5 

jRHi c^fr^ I c^tcifl c^ftwi bf®Tf^ TfW?r 

’nsR w 1 

^rfc^ni Tf*^ Current Tl Voltaic 



0 >Hr 


5 ISF>lt%^T 


Electricity 1]^ P '2r^rf*f« 

C^tWl C^FK^n 5f^ 

^^5? I c^t^’, “rf^’, ‘^Tn 9 

«Rr5’ i^itf? <n^ Ft^t9 fw^ fifuti 

I SI’? ^511 Thi sri I 

^«ti?t^1^ y\^w^n ’y.*! w^fsm ^i7>ii*if^?:«r^s m% 

c^i( ill I ?!«(tii^: *i^ 

51^^171 C^ fwr% iliW nf^f5^ C^rtJC^lf^ 

nf?i«t^i ^^>ii ill c’l^ ^f=^i i 

OT’F ■^^»iiir,^"‘Jl W.-^ ^TfsTl fwlw^ nf'lst^l f^’WI J-'^TTl 
vHT ■^’|tr(il'«^ file's ’tf^I«T»Il T\' -R^Tl 

^rc^l^m 4^1 ^ic^ I 

■gfTfwr.i=(f (.w.lit ’ifisRiTi t«if^ “i^ 

wr.fe*l I ^'il >1171 ■•^TTS ^f*i' iii?i^ 

sr;?? #)^r^®t.l iltsi^sr.crri TO CSl’l^F 

'mfm >1^^ ilt^'iCritt- C.w.^ fmiTJC^il I r.W, (Air Bladder), 
(Gill) r^Ttfjf I ■5i?:ii^ c^T.ii fifir F*7fe ?rr‘?it 

-pffc^ •sif^i^' f^ti^i^ WtTi ^c^'i^ii I (?r5}ii, 

‘■yfl^’ft^r iitsi^ 5ji:^ ’sirt>i, ^T'-^ri ^Pi5-ni 

^1 l il^il »l^ to ^TfrfiiJW 

>rt^'t^T ^’TlTO ^c^c^si i ^T^n\ -srkii^ 

TO CSFlIli^ '*fr.m fw -Slf^f^-gj 5l^?l Clf«ilB 

’qTusmi f^®Kii? ill i otji, ‘^t^?n’ 

srf^ '21?:^ Interference-^? ^Ts^TI Wl ‘^1X511? 'sitll^l-ni 

1 c? -fx^? iirsi ^xFx*f f^i?-) 

« ’i[-5n mm >i^c^ atij ^n5I5t^t^n»f in's ^?5tcTffji-iif? ‘^i<- 

^ tw’ () 1 ffi 3lc^? ^srnmRi ^ 

1 

8 S\t ‘^5l’?1’ iim I ( ^i'i^)[ 





4^5 


nnfw, (?T^ ^Ts.'hrt ^t-srfu 

^51^ I c^sT, T^reStt'. *»f‘^,>i\ 

*\m sfc^tc-n %i:>i^t ^f«(T'^fti‘ 

r»^l ^ri, et^ ■5T®n I C’*J='C15 

-f=F^<i5 /:^t<jff7:€ f^r®a f^f«5 -f^ 

f;w. - 5 ^ muh Protoplasm- 

vf,r 5r^^r -siTJ^f^T' Pnuoplasm v£ir 

f-ffiT I ^TSS^^4^ *\^r^ 

^\"^\ >1*^^=^ WR"*^ ’<if5 5JW 

i,i*k\ w.^ft':^ wr'*^ f 

r,>T->f?pr! ^IWl ^%K5iT. C>fl3%^P ?^*'^Tt>^T, lFr^f4t 

^1 fkn\ c^\ft .p I 

>{^11^ r^'t ''^’ft >(f5''re':fe' 1 ^^'tp [w*\n 

»fr^®t^l '^rA^\ c^*( >if*?»l>!ra 

^r?i^ m c?prr*^i c?-^ *it'iv\ 

nr^«T»rr?5 c^':^ ^fm\ 5j^s( r* 
f^-% w n®R>Trff,^T -^rpi^itesri c?^i ’rr?, f’T':^^ 


c?\^ %rr^ ■^’tro^w ^rtet f^ristsr- 

>rrf^r$T^ ^ifirriTistR 3Tt'lw-'#!iOT *m€t 

« ‘55f-f5l5)V—fJICW 





>68 0 

vijfT W.^ 'S 

^iff^fsrN Tt-^ fW^fejC^Q C’fcwsr 1 

‘’TttRi’ tTfni-nfwfc^ R^t^n- 

I ^l%f^ ^’f5 ^f«f^t''-*r f^^mu- 

T^(? tu c^^\ I c?r^^’^c4 yrsTifl 

f%| ^'5^^ ‘ntJSfM’ '5R^ 

(i^vib ) ^«rr, ‘'ii^fD ^f^’, ‘^H’ (icojj) 

‘at’f-iip’'« ‘&-wn^’ I ^^*3 

^T^iitn’^fi ^cfi'jfc^t’TT ( -sjtf^^, i^ss ) i ^n^ri 

f^t^>Ttf«c^r?[ >ii^f& fiir-ii fi^?“f^ I 

(7crft^f-r’s?'t^ c^?:i 

I c^rr^f-r^Tt^^ 

>2tc^'lt^ '5f^5[t^l c^t^T I"* f^tfwi- 

nc®!%5! -ftf%fe‘-«F^5( mucm 

1 c^r^rtw i 

c^z^^ c^ciTi ^v*\ 

mzm i ^f5 

i^fteNc^ >rt^t>fj 'Sim^n c>ii(9« '8 

(?\^ I ^t3f I '^n Ft'^ m 

fK^ *(’R f^mt^ I 

^rwm s[^ir fsr^rro i v^ »t5(^ ^ <?r 



I f^irrOT f^ TO ^p|% >n:w 

^tC^TfWl I 

^fr^sTT^f -^M ^c?R, f%f^ ^5|sf>rnit:^ 

\]ii. fee f^«it5i-^st’?i 
tn ^9ife I 

feR^1%^ m\ ^sTi Tra i 

“•^rifij f^®rR?f »ffff^ SI? r.>T ^.9f! T^l i fe Tf«1^- 

•®rr^ww -5fRf?i c^t?:®^ Tb'^ sri i 
'51'fNf^ cTf^f ^'ws{ sfu ?-i , ^T?:^ mew 

^f^wre^ wim.^si mt-ra i wt^ -^rfsi 

c^f-f fe sri, 1%istes(^i wf® >it*fR«t 
v/iWf& ^ mH wif-^ fe uf^ ^fwe^ fesi wrh 
f^’?ptf^® ?e!i cm I” 

‘wtsw ■^>i'fe^ ’f^esi 5fei ^e sd ^n 

its'l siT^e^ mew, f^fe^ ’irwf^ 

^T^w "^fr^srrmw ®rfe i 

5j?-w3t^ ^flaRte'4?i *ife wtfe c^t^ 

m^iej'^jft ’frs'Te®^ ^iwt^ 5JTwi%w nf<ie^e-[ i nt^t^eT^ij 
R^si fe'Rrw >r’fs( »iwrf^ wt>i^, fTO 

c«^i?T$srr«f feff^ *ie5f *ff<iM wf^ie^ 

fes?; ^<tew ?iew wr^ c’le^ si^eii'^ W'<i~if?eR w^ne^R 
’?^2jff%‘e‘R wrf?^ i fwem^ '^m is^ie^si 

Cf^ JT<I <f<ifl I c^lfe^ <?\t wfer^R ^<^^\ fFC® fe 

fee^sT,'* 

"TO? r^sf wtnKS( w’e^ 1fe ^tw- 

m'ewH 1 f%f^ c^fw wrfiic? wtfssidf miirssT i c?^e^ 
c?^, c^^i-cw<3^i wtwK^ni w 

wwwte^ m wte^ cmR wtms i” 




fip»-nn»ni; ffswi—!• i 





'*85 

'Sif Wl I’" -RFr-tt^ 

^‘m 3TC^ a 'W ’TCSF 

>fr5? -f, 3F(:5[^ rr:5 1 

■^i' n-B^T i >T5'WT*fT ^ ta i 

^r.v ^^.-B ■■sr:’f«!FT?Fs ^ruc^l | 

Ha c^’fi ^<t?i I 

■W5f ^r,i3'<aHT. C^nfifeH "SI a '2(tf‘ff^®H, 

fF^jr ^tr^sit''!!:^' Ht'Fl I ?5^1 

c®Tfr^f^®H Ha I HH^’ c^^fl ttn f^®tsr- 

>iHra'i iJiff^rf^^H f*ia i '-^ 

c^rff'5f^®(w '2ftf«ff^®iH^i na[j?«ta ^i'b i 

f.'^l?! c5ffrf?Pi®iw<i ^tft^ (;^':2i «! ct'II 

i-Tir.ii <11 c’ri^iw cna1%r,^si i 

H'Jf-'nf^lBa^l ^ac^sT, 

“C^tfifwfsi ^'f& fiia 

■sfHH i” 

5i^ c’lc^ i 

^hH, f^a ^awi c’k^ >i- if?" i 

w®! c^^r*! 'ii^«n f^:>F:swa wi >ri^, 

"^r ^V i-'a C3sf%^ i 

^5Tat5( 1 f<®Hi)^ ^5srr<i 

Ra "ii^tH ‘ii^R w ^'raic^, ^i’ 

c^ap >f5(if f^®HfwH 2j|% wr^ta^ 'ij^fS H«r5 

nfro Thi I f^f^a^iaF fwHfwH siata ^rtfiaa 
^natlH^ 'fc’ft^as^ ^?rft^5rr^ ft^U ^^a^sr i •^^H snrs, 


► ^T’R-’^fi ( '.«8b Ji.'j-g.i >—*3‘, ’s-t 1 





M8-3 


"T*{^ ^T^l C^Tfl 

sri f%5rfw?r ^1 ^JtW^ I 

S m'!\n c^l ^f5a c^Rt^ 

JTrr^C^T'^ 1V.^ (MV \" 

r.’spCIiF ^--J *7^. ^fr^fiTt’f fifr^ 

^?t5'R^5^ f^T®R-5n^(*it'i R^rnfT *3 h®fR^ rtR'ir 

if! *i'R‘fl I ■^f*l4f'I il f%fi^ 

■nj-R ^(^*\ ^'''/'^ <rt''3i 

i CM ’Tt^f^rR -ii^i >r^7 i>w.^ sjoii’t 

vt5^or# i >rt^i 'ii5‘ >rt«f^t'<i 

-if^ 9 rff^r ’rfspi 

fT®R-5^r?r ^r^fT fe nf^=7f^^ 'qq ^l^»5p[ i 

#r^n:ir c’spr:ii ^5i®tR^ ^nortR^t^r ^’fl 

?fr¥srf«r ^c^^sr, — 

R7iJ:«n -aspRi ’tttli noi?, 

5(tf5op WM ^^^ri I ft®f*r F^t^r r.?^ sst’R^ ^TO'l 

c^mv wf^or I fe- 

f f^rr® C^r.?f ^05 ^JftC^P I ^tf^ 

^ otR '®rRtrnf? ^r ^srtw ^brsstfR^ i 'iiP^ 'Im cwr 
fwt^ SR, 5Ptr:3??r c*Fr5 ^^t«f to 

1” 

^rsrrf^ fc^r f^?:^9 ^rndwrsr i 

^firro m ftwf^ i 



\SS8 


^tfwt^ ■’6 

fe^, ■'St’^ m\^ nt^?i ^ti i 

m ‘n^srr^prr^’, ‘(Ti'h^’t^’, ‘<sf^c5Tt^’ '« 

‘^?:^r^’ of? 5m cnoR:^ i ^1% 

'?«'irr% \^iTTt5? ’Rtc'T'n 2fm I 

^ >f^(<2f<p 1%f^ 

5[| I <s\^ 7^^ f^’^-nf?5nRr 1 %h 

•$I?f;itj5'e ^\^^ ^un ^■\ i" 

c^W« cTi^i ^ni -si:^ i ^vrpiflm 

if?:^ brfnli, 'i^m\T^^^ 

mTT:^ I m wi ?i55n nc^ ■ 

501 I am, 

stT^i^ 

^ I 

^ w’f f^m fw«t f^% I 

m ^Tt>f 'S58 'S«i c^ I r<inr^ i‘^b- c^ 

m' ^ c’«rr^ (Tfr^^s ^s 

^'^U ^stof «f?f^«t TO I 'ii« wi ^srmsT, 1%^ 

^ ^ viic^ c?^ Thf sn I a 

Vi} 5f?^ ^sft ^1 TORI CTO vil^ 'R, CTO? '5*8 

'S'l TO c^tC5T'6,411 'eiR ^f^rftK 'S*i 5rti[ I 



'6 ypsprWw ^8^ 

i« 8<i ^ isr^ 'ii^sThr I ^fir/5 

w 3F5rfTf^ sr?f^«f r' 

f^-'^Rl5nBr "SIR >f?f?T »1^j I 

^t<fJC5f ^rsstf^^ ; 

nf^^KR r.5{w i 

>f^?c^ f%fi| v£i9rt^5( 3{^^fj 

>T’^< f*\^t^ ^tr,^ I 

!%■? I ift'^ ’iR (71^ 

'I’fT I ^^1 5(W 

-sRr^f fifc^ ^^ fFRf% i” 

R'^-nR^R^ nHi^RR ^f^T?:?i T<fl3rs?f’:’r'^ 

TRT«Jt n(r® l R^R, Prism-^?f ^f=5^1 ?Rf:^ ‘■Rt^l 

I '^t 51?:^ ^Ts*^ ^^RR ^R« ^cwf& wItY 

b<r^R (electricity), fVlTfS^l (corona). ‘5rf^*^l (.isreioids), 
(troposphere), (stratosphere) f’^rlf? 1 

s(Rf^ 5ff®l I 

SITTR R^R 2fR Rc*f% ittV I R’R, ■5l^*r»f';’Sf5(, 

I 5pc^^fg (Tjp.i R;:FS|r hwrfH^ 
■■^zm ^fR-RS IfR Cff^\ ^R 1 R5[51, ■nfsrfS^, WnfS'®, 
esft^, rR 1, cnsrlR^i I 

J!Rr5t?F«tR T^U WW\ Cf’n TR, nR^RR ’ffSil'rfS 
>rtf^^5R>rr RRfli i 

^^®i, 3iwr® ^1 'sirbi '« 9r#i?i ^ ^^i>i R^rR^- 
^56R?r ^l%fw I c^sr, 

“TSff^-n^^cTR ^ nRffSis (7n:irf^ ^T% ^ 

>f*T^ ^ Rt "srRsf *r(1% 1 ■st^s^it^t 

^tR ^3R3^ ^R =rRl cm c*f^R I 







^fF ^rti:^, cnt?^sri 

T<‘i nt?i C5t!:^ Ft^fw ^=(<^1^ 

I ■$ft5it:?^r Titni 

''.nfw*!! ^’SJ 

e c^?\\ I ^«t 

m fsif^r.^ f^‘if5’lTl>'C<l^ >T?r^?I^f TO C¥Ar.'^ l” 

f:‘^t'"fi '< ^1 mf^‘f i 

i;r<! c^t'^rfs >f"2r>rif^ i 

■^r»rrK^ ‘^f»rfT<! '-i^t^t^ i 

>{5^ ]w^ f^Ff<f ^w<\ ^r^i tr. >fv5t ^t“?n 

f^®h->ifrj--?rFT^ '^i^f& TOr^?f f^w^^ I 


f^*{ 

^it?ii #T’rc4 to^, 

f^rMtsr^dfi'C^r'T W c4%^ 

r.?iw.??r 5!!%!:“^ i nFt<- 

f^®tw<i ^ifTtn^ wtis 

f^f*f^^| Ft^ TOC^ I 

c'^c^ Ft?P5c^^ T^0] f5(^ I 

CTO. 

f??tCF, 1%TO Of^\ c^ TO 

5|C«(T >l^tC5? I 

•••TtfeR *rl% f^n TOi to cf%i 

sn, fro fw 

^ ^Tn w c^ a ^ 2rf%^ 







^few, f^^-cntf^ »^^lrt 

(^ ii* ) 

STfSf 5tiP^We >fC6l«T I 

OJ3(^r, 

“f^i ’fff^?;5i‘3 c>( 

s^l, ^ ^9fl ^2f ^'H^- 

blfs^T C^f’rai 'TI ■®Tf^‘'i 'sJt'g^ ?'^ 'ii^’- 

vf,^ -${-s7T -rfei ^Tm T>Km 

^:5C'^! -51 ^f:^l n’l's i” 

( iT^Tf^rsifir :''^t } 

2i«i5i ^ v,-(/fif vf^isrf^rT i 

-r^t^t^ c-mw fT.**! 

Q %w ^il^rfe fii?:^ 'ii’ft':^ ( 15^11 

I sr5[f& 'iiT 5f? '^rfstsf!^ ’fi??5i' ( i»5\9 > 

Fr^55 f=Tc?^ 

1 ■5icn'*ft?Ft ‘f^r^'-s 

( i'id* ) Q ^^T*5(ts|’ ( )-il -r=w 

5^?:^^l cw^n ^ 1 

^^tfr-!5^ c^m ^;'fB irij 

I ^’fB C5t^ ‘^tFf^ ( >»'ib' ) «s 

‘•^^fr-rn^ ( i'S^o ) I ■iT':^Tt^r- 

#r^;( '6 ^t3f#r!R >rrr?f^T^ 

^ r.w^j\ I ^tT5tn 

»mf sfWf'f^ >sf^fB T^msn c-f’Trr^ .incfB 

H t tp ’S tn-.st? 5nc^rtwt^ t -srs, w^r e 

>iTO ^tf^-f^ to vii^ffR ^r«it55ri ^ t 

bt^ i> c5 ;"< wr?f 'i!^ ^«rnt^ if^ ‘tor? ^ntwtsr’ ( i**- m 


f%®t^ ^ ^ to^ ^nto 





«8lr 

a^sf-r: ^x, ’ra^rf^, twtsr, 

cfft^ v£i^* --rf^: « ^ ^tr^rfRi 

I 

)-ixt -s 

^ R^'IR whites ntY ^f^vfwtrsT^ 

I ■®iW*R ifTrlT=^ ^?:*fT 

‘TTtfiR ), fwN nf^^, c^ 

'SflR*!’, "m ( iS85 ) ( iS8S ) ^ •>(« { iSito ) I 

‘nfKlR'St^ SR^5’ ( i^db- } 

(ir? 1 

TOf ^U\ '"0'rf% 

^t7:Tf^ ^T5i9 

1 C’ft’lt^OT^l «t?l TO <3 5iwt^51 I ^ fT?l tlR 

'TO^ 9 

^’iR c^’fi I «f^t^'t, «f?Ff%, ‘isrl! >ft5ilR^-’R:ii^ w<]m f%ft 

^t^'5f^t“f TOS( I air nii-’ffWR %f%ff 9 
f^w tu '^\i^ I f^'“f 

CW ^TsrffH^ f^TO'e 

'5t?'Qi:5rr?I TO (. >588 ), 

‘Ti'^lt?! sitin’ ( >^«4 ) '^Tn c?^’-->5| ( >5«o ) 8 

< 1 ^fB nfro nlwrfiri 'm\^ « 

f^®ti(’ ( >58lr ) >f*^t?^ I 

^ f^®T5rf^«TrR-R 

TOfSf I a)*cjnr ^f¥"m mi] aFwt rrRr 

ffCR aifto ^ fWtRtCRt^STR fw w 

cm aiRRt W1 OT I 







^f^’»[ 1i#Ti, ■« -^im 

1'^ c?it^ s ^vm 

f<w Tvm 5f^ I 

r^lSTW^ CSPC^ >\T.’^ ^r,^ 

vii%^ t ^r 5StiPf^^ f^»H 

T5srt^'iFOTgf% '5r?:n’!fT^ tft?i «i v(^<i^fe):^ i 

2rf% Cff^^ i^i 

^til«t 1 Tf^«! C?'t^, Sf? '<\'b»\\^ 

I fnf«a '»[i[fi5<fM 

St? f*(ra I ^tf^^'fl 

>Itfst^ ■'S f*l i 

4t^>f 

fr^>! Q I 


>i^n:5r c»/f5( f^r^i>f{f^5sfii frini^ 

SI? I ^^TT'*\ *R-\'^ c^c^ ^u f^f4->fl- 

2ff^ VUS I ib-ib- 

^jlt^ 5r?TPr$ f^’^i c?% '?{Tftii 

1wl C?rt^l' ib-i5 2{^tf“n5 ^tW31'^ r.y\T.n^ 

‘'^«f >!t^ \ SIC’? 4!jf5 '^^i:«r?i Q 

cm i 

l" TO C5(f5^jt^ .2{f% a^r,TfC-ni C^f?:si| 

) A Descriptive Catalogue of Bengali Works (1853) : Rev. J. long. 
^ Transactions of the First Indian Medical Congress (1895) :— 


PP.4-5. 







C^KJTI ■sitfl C5t^ I <7rt^t^fB8 

%W 5t? I ^t; f3J^i^-^ii? c^^1 

‘8^tS7l 5t^f& W W C3Tt^lt1^ 

^C^IfCiT sf^Ptf-ra' C^.tst I ^t: r^tif ‘Vocabulary of 

Medical Terms’ 5(tiR 8 '5fX 

r«!C’ffK5iir I 'i)t wti fei'8 ^twf& ^ 

^fsr® 55 1 iirio 9;gtc=)ff -2r??tr-[^ 55 ?JtW 

(.m\ ‘^'jMt' I** ^5C5^ C5'N C5f^5FJtsi 

1 ib-oo 9^l\r.-^ ^5f?ra^ (?Tl%^ fwt^^- 

■5(5'?! n^5'5'?:«f5 W.^ 

'8 ^9fk W 1 

«t5^5 -sitftif €tf^r$ f^^<5>>rl- 

f5'«it5 a^-r ^55t5 i ^5i 

^t5^c?5 ^:9r ’?,T*riT wi 

vn5“ sfP^itR nHt^i Mm 

r-f^ftTflW^ ^51 F ?;t5TSl ^r.5 |r*^, 

5l 5f'^1 «t5l I ^ntPlWf 'Slt5 

5r^«t ^5i:5H I C^s^5t3r f-(^t5 5|t5T5 Ci{V^ ^1 I ib^« 

^<>C*r C¥3F5tfl C3(t%^rt^ 2ff%ll^ C^tS! I C^lpB^Tt^ 

^"5t5 ^ Tr»5t^ Cf^5 

f^5 ^1: 3|t^ (Dr. Bramly) C5 CfR, ^t5 Mm 

2f^f*f^ C^t^ ‘3rt^ 5^V (Bramly Baktnta—1836) 1 
5 ®rFs 1 ^Pf%55t'8 nt*5T5J 

f5fV^>itFiirr;R ^cf^c5t’fT ^*“f 5r^*i i 

« f5f^<5tftwt5 ^55^ ^ at^ f^C«lfK5T5 ! at^lN 515 

I ‘iicii ^5ir, ®i, Itnr^ « f5f^<5t*rff3 'fW c^f i 

H»8 511155 3l5t55 W| «t5lf515 51 5 

8 A Descriptive Catalogue of Bengali Works (1855) : Rev. J. long. 

* Centenary of Medical College Bengal (1835-1934) PP. 7-9. 



HwH 




sjsrwt c^f^w^ ^n«n ^ti- 

’5(<nrrn^ ^1^ \ ^n «f%5 ‘«m 

^Wr«Ftf^1 ( ibr85 ) The 

London Pharmacopoeia’ (1836> CW 'SWlf 

^ I ‘The London Pharmacopoeia’ 

1 wn 4<ftC5i'« 

« ffffSsc irrsf ^K’t f»fTO5( t TO ^ 

I a srr^ 5Tt•^^1ll cs?t, f^*f% srf^i^ 

I >rtitTO TOtn^ cf^ 

TO 1 ntHs^j to 1 TO f%f5^ 

^«Trn^ ftec^rs? i 

f^I '9 '^WS 

gfen^i ^*fsn i ^^ 1*1 t <«rfto 1 

TOi 'sf5^»r’Tft ■'8 ‘sftol? I c^?rK9^ ?rr^^t'?i9 liiTO’f sni 1 

snr ‘flto»n- 

TO 2f^to 1 

^^f^‘--f ’TTO ^t^9 ^’v£i?|r^^ cm^ *11*61^1 

toPV5fttots( ^^TO *\T^M CM^ I ^K] 

^^TOfnr fn. ^TO 9 f^. Hl^ I C^f&wip\ 

Tr°m ^TOn^ fn. 

ib-is b/gK’S' igp^tto I 

^ ^ toR^ tT’TO 

5ato I f^. «r»^ t^’ iirjs isRPtto 

^ i >rTO 9rrw f^to’ftlR’si ('srr^) to« m 

'srto TOto 1 ‘srmj 8 nt^TOsj ^ -sRPt^ 

c^ CTOftto ii)8 C’^rc^ 2(Ttto ‘Bachelor’s Medical 

Guide’ ( ib-49 )-^£} I 

vfl%^ ib-t^ c<TO oitort^T wn:«f TO^n ^stTO ^rfm^r 
'ifTOsi tom TOPH TOto I «r^TOR?nr 

^ w CTO TK^n 'stTO toj^ *rr^tLTO 



f^istsr 


I vii 

*tf5«^’f-^ C?t^ I 'S 

^^31 »r-[c^ '2f*ft=( f?^—^m- 

f^stfsi, jrr.itif^®ts( '-ST 355T 

s 1^?:^ 'it^ ?r,-^ c^f^l 

c^t®^ I 

^t°^l sr^ fmm^ wfjf i 

^t^=iT^fii«t 5^«rf€t’'’ •®i>i"^*f 

■5t^ ^■5jrefV«^3Ti 

^1 2'C^?:¥ I ^!¥iTt^5ft \w< I f^f^^^rtfwTsf 1w^ f^c?% 

-r=w ^*rtw ^v^\ I 

^■^f¥f^^>it?i »[3('5r 5i^ 

^fk~Si ^t'll’&rij ?13SC^<I I 

»jgti:=w t’j I rst5^ 

f^'stc’t^i 5nir:ii:*i?i:s‘B^ f¥T«?ri{ 1 f^f^i oifs^jr^ 

^15'CTO^ ^(:-(^ ¥tli?:»f^l SC’»rC« I ^5^ T¥f^«^>Il- 

f^®ri( T^m'^ iiti:3j?( **ffc-f c?^?i orm\ ^t:¥ i 

1%^^ f%?f% *r^ \^U? I C¥Tm 

^jq, cFT^r nft’s^^'i ftf®, ^ ^iiff^ 

^’ri ^tr<?itf¥^ i \ 

-r^t#hf c’tt^i cM'^ 

^cir c?^! cn?f I ^cs^crr^tj, f*mw or^ 

i3i ( im ) I ,-n^nFR 

'^t ^155n t Andrew 

Combe-'^^ ‘Treatise on the Physiological and Moral Manage¬ 
ment of Infancy’ ■'*{^*Tt®!CR^ 

4» at^jihi 5wt? m? 1 

^ItC’^f CSW1 i ^ fiMI^ ^?! 3itit ?u I 

'«t^f6^Jitf^Sitst-c5i*t?F ^Ft^iBsr itn ^Iwii ^«»J 1 





1 ^TOP Andrew Combe-^^l 

f^f 1%l ■5('»f (yim\ I f% at^ 'Q 

?''!:ii *rn:^ ^Tv fV«t^ ^TC®rf^T in?i 

^r fel >r“C*R:’f -siK^TtBSTl i ^1 c^*\ w I 

f*:’s*fT^ ^>T3rfif^ srr® ■?pr^f%5T i 5!’?:*rTf«r? 

2f^rf-r‘$ ib-bS i 

■‘irf^T ^t'?T c^r^sri c^ir*Ti sc? 

^‘®fJT -srTT? r.5T^ I CS^<rr^T^' C^T^l ‘-(f-Ttf^^ ^1?! %t*(’ 

( I ^ir ?fw.9 ^cisc’itsi I c^’rc^ 

flrn^ Cl^) C^Z^t ?[f5i: iJ-TI^G S^fS'-J ■Sltstcst'51 I'i'B'Pl I 

s?!y^ ?m'*T 3p!^ i 

Ijg 9 If4ir^ 

1 'i.1* S>Ti:?? f7C-;^^rc^ ^C^’fC’UST ^rf»(^1?(»f9 

5{c^fstTOtPi f ^ 'BT? ^ic’rt'ntffrrc?^ •-r<ft^i 

( ib-^ib- 1 I 

-rTf-^T? 31«$i[ Q -ajgy Ff-ic^ 

s? m ff-r^ I 2f>Tc? s^ic>iy *fc>iTS] 
fvcipf ) 1 ^v ’j?5ijr<cf?r 

•Tpii I T5it>fJiTp -sitr^^ »jfi:'^ s’iw 

^1 1 ^fsT^rtel ^fJtCT^ G(fwr^ Sftttf^.'sn, 
s -srifjtn^ Twmi{ i sc?'^ 

'JUT zm ^hfcw 

5r?f5 I OlfB^Jt^ c«f%^ Ffli 

fiff^ ^nf^sc®Pi f^fss ^ csc^ 

1w^ 5i\^f5R5 ^ I c^ '®(t3(tc?^ cM*\^ ?r^‘^'<ri 

^tF?? ^t3Ft^ ^ fer^ ^*rfC5( ^tC5!tWi ^^<1! I 

5n:^ f%w^ ’?t?T « -ftfr^twtsf <AT- f^f%f f-i«- 

cats ^ 2ff%^ to '®rfi:^itFTl CT-n sttm i if?f6<r 

^wtto »np?? w:^ ^ Tfv?ri 2rto^« i 



^9prife5T 

'St: 

^f?js{T^t?j®i ^Ttnt*rrt^ i tn c^^i ‘^Nsf^^’n’'' *^tm\ ?t5T 

SI I I f^n ^Q ib-^s ^JgtC^ I ^vs Ff- 

at^, 'siwfwfs ^STtf? f^?:^ i 

'®itf^'?i 5ri:?^ ^sit^ ^ ^f5 ^si^ a% ns 

I sir?i ?f%iit^t^i:«f? st^Ti vfii:^Ttir?il ^e 3 ^^ 1 
^sif^r--f »n5tfr?( nm ^ nw st^t^i ^rtitf^iT 

>l^I':^li 51? c^t^ I Tf-WtH ?ltftf^®til SIT 

w»m *f'?r2i»F«^T St: wsrl<^ ^i:’nnt*fTtii 1 ‘Tfft-f*w 

vpyf^-Pl'sft’^ i5I 9 ’IQ ^’itaR^ >^‘^8 9 i^8<t ^P:?\ vST^r^I 

■2i^If-n5 I nr?f «fQ ?{Ttf“rs '>8> ^jitiiT 1 

^ti:?if5T SI?:? Tc^ttnT^csf^ ^itTO «rfl 'S siTf^^-T?! 2ff% ^ncr-r 
c?sii I 

Tl*5n ^t?it^ ^itfltr^tii sic?^ cm^ ‘f^f%v>ii 

St: ’I?!21^1? ^c’nTt«fTtf I 5t?i- 
.2(>ltW^ ‘3|t^-l>S?l’ Vlr‘<i 21^ «iTtf-rs 

nf^T?is(t^ nt*5tsT mfs 1^ 1 

^t^*<t8Tl '9 2)1Pfs^ STiS c^c^l 2lTf& i 

Tl^tlwf^i nt^T-^^Te ^cs c?^i c’t^ 1 

c^ifsTTt^ Tls^n a^ti?*r?i Tt3ii;T?i c^^rt st: ^arfT?i®i 

’it'??to^ ‘5itsr«i-TTST, «rr^f^, = 1 ^ 21 ^^ « fiTtfs<i ^jtf^- 

*1151??’ ( TT^'l—ib'^b' ) fiRt^ m I 

TtTll^stsi, ■^t^-1%f%?^>T1 9 «ft:ftfwt5I f^IWT 
si\ Ttst'8 ^ -^IT ^if^ 

I vij^ ^S^iTltstT, W C^Tl s1: W-2tT(f \CTlnt«fTtC?? 


n ?fi(!mmi*i wt’tiTt^ •'ffnrs f5f^<3Ti’ () ?iw 
«rn( ii?li? at? ^«tfK5R I 

»r 5l?Wtf«P5 "^WC? »i:’??*l '2Wtf^??9 I W.W 


«3r*tmt ?nR (mm n? ?wfmni i 





> 51 ^ 

i • srffi^s ^f'S* >b^5> 

W 2f^f^ 5? I Q ftOTl C^I’fl 1%^t& SfCTS 

^r?fr:*\ srgfi!^ f^ 

^W.^ I ?rff5?f f5r^5>>Ttf^Srf5( 

STR >icf R>T'9t^ c>r^ >pjr?r ^3f 2rr5rf^?:^'p:*f 

C9T^<p 5f^cj I 9|| SH^lQilsn 

*T5ra C^?r3^ ST^f^ 

5^^/.^#-*f’'9'5 6 RfB«fr=; iiT ^»rW’Sj cfttps 

c<K^ >rr9t^T 1 

f^f^g f^?:^ nr^^m ^r^ m. 

w.^r:^'<i R«mn^ ■^t: ^‘tnrtJT ?Fg i wiilr ^.«?[«f?;?p?i 
i5«i3) csifs^it^ ^.5f?r5Rf TP^n ?Ftw ^!:w^ 

I ^ nw^T ^R’?tni5 sf^nw 

‘f^^ff’ srTR rR it? ^^srl i 5l?fi> 

I n^:^ <j3i 
i^^b- >fR?! 2n?f5 sjTTf-ns I 

f^':-R cTF'Ri f5f^^»rr*Tir^ f^ ?r‘wi sTf Ti^sfVa 

’jiintT I -sR^-rw^i ‘iss^-f^fV^jfr (ib-ib-) 

sFrP’.’f^ (Rfwit^ ^cHwir vmfm I 

^irf^v-: -P5t^? cnt^l 

fir^ fspni inr c^ *rr*5t^T f^w 

>Tt^fW-*f^ ib-bb b;^twr ^ I ■^TT® 

•sTfr:^ ^wf& ’Tii-nf^i sfTtfn^ i"' 

^wu nf^r^T fw^ «f'^3( 


3* R si« nt«!ii ^ I 

>• m g^Ji ^ ^Wtc^ti^ ^ atgtS «*Ji#!r«rs ?» 

sRFitn^ ^ 5^1 ’it^'i «t^f*re ?5 >'»• > I 

5> ‘^8rt^:#f *r*fis’ ()i ‘f6f^<*il )'® ^fif#t’g 

() jrtu <}f ip{pf fe0^E»JWl I 



•iib- 




afg^ji"^ nfwifS 2f^tf*f^ ^ \ TO c«rc^ 

*W5rii xvt ^itn^r 

?fn5T ’f1%^itc«i •5rf<^^-r 

rBf^«>>ji-*(ni^r’i5' \ £\t ^''.r^r'r^t’fj 

’I'^^rfife ‘l%f5|f5«JTi ) I 'S\^ 

G nf*5TTT mw '<l^^'\T^ 'sr^f-n* c5,te i ft, 

G f-l'Sr.Tf?{ i%f^'v5ffvfcf|-,i)^ -lt%fWR 'Q 
f^^Ttf^ ?f>r^f ‘iin f^f^N>ii fTO^ f%f^^ 5^’7:^#r g 

>n5^r'f5f'-nii 2(^if-r® i 'XiCTf'i to ±r«n;3i^ "stJ 

’ji:’rt’tt«fTR >1*^1 ir?i: ‘f^f^'v^ii H«i‘ ( h-rpr, iJ'ib-)! nf3i^f& 
]^,?'l5i cA^,^' I'' '^U 

nfwi 'bV^ i>f^l*53t -R| i?b-? ) I 

'<i^irtr»f '5^^Tf^r^ C5t^ I 

ts^R'-r c-R ^ ?“rcR- TO^f& 

jfi'-ifw-^ai 2f^r-R I '^X wrs] >T5iwlR 1%1%^>ri- 
C^TR’l (R^RI IfC^G *flR5^ TT'G?! C’RT i 

^f^R, ^m\ A\ ^tf>Ts fef m c^t^ i 

-st^^Rc-R 'G ^?ffRCTOl ^t^Tf^STR, 1%f^?s3fltlRWf7:sr^ 

'G t%^W niRM I 

^ rIrm RT'G^l c’tR Rtw-ftfV^^Ri « 

m i 

^fRv-r c*R ^ ?*n:^ Rtr ^tiRTR^tR 

tR^^R Ct^m 1 ^CR RR^. m STff^ R‘3FTRR CRfR f^lR m 

5^ RCRtRt*(rni ‘f5f?F<j^i ^ 

Rf^t? R*Rt«fRl t ( RT’Rl RR^-RR—^tl RS. R*’?RI*1—RJ ) I 



vs«3> 

I f^ni =af^^ af t3C®?t5 

« ntst’ttOT «t: 

^ f^f^«^>fi' i 5f?f5 «tca 

i^si T^-fr^f^r W 5^^ff*[T I ■5f^irm^?f ‘^^- 

^rfSfH at?*?! 6 1 

^jsca^fS >t^3?Tv^ c^ta -^1' a^c’s 
^%T 1 ^srfn’a ca^f v ^ zt ^ ^>i^?:?ta '« 

5<TJf<i?P <if’:n^f5 a? ci-t^i t a':«fj ^c«a?:>5taT, caa^j;^ 

5?i5^‘i cjfw^ ‘Trt^faciia*! aa"® 

I '.?»rb- I, ^c'FC’® caai 

*\*i^ a^i%’ i ■) a»‘tca*6“ 

^TT^pfac^p'R fTSKa-^ 5ra5?i*t ^.^'itat^fTfca^ ‘»it^r»i?:5?-H[ 

^ ( v^oi ) 1 

c*R f“tcas cm f:<it':a‘^ ^f^?>T>i, aa**! 
^naa f^i:^ <ir? i 'ii? caf^^i 

w.if] ^cmcv^h ‘atap:afpT*»f w.^^ ‘caa’ ( i^-sir) vi)^* 

‘caa-^u’ (, ) I ica fsrc^ 

a? ^jt*. i tu c^iai ) 

a-piaaTa ^ ^^aspr^t^r aa^ ^-sta asai afa^ i 

^afa^a a’^T^a c-ia ^ w*m aanR^ ^fsifawfa faaw 

^fa^rt^a a?^ a^ataia^-.^ra ^ TOa^flS ^faf^ 

ama^a^e •sif aan aa^tfa^ 5a i aaatatai:*ra caai 

^fsifasra froa^ a^tscata a?:aT fa?:aaot?:a ^ac^tai 5??ata 
a^a ‘at?’^! ^t^jfafa’ ( ^t: ^akat^a fP^ra 

‘■at'^i-fa^-R' ( ".<^559) I ^’fg ,ir?|r -^tata caai i ca'TrP?? sm 
aT%a^ € atata*i—^ ^fa^ta Tr^rf^a fer^ ^ 

I 

^ca f%f%5«affa»a:afa fei caai ^f^Pva anri 
■«£i^aTnrrfa^, ^faatfr, c^^aitfa^ '« flfV^ai- 

n>if^ af^ I caf%a OTa acar t%aa^ ^a?:atar ’8[f%^a«i 







(), ^fsim (>^ 559 ), fwhjm 

i’? 'St’f' () ^wtf? I 
^ w\^ '4^ w '5fc^ ’ft»5t^T-f^fV5s>rRr 

«f*n:?r ^r$ i r.iar%^ 

*fr»rf^«i c^tTtc^ ‘fM%^*n, i^r \ 

?tw?r ‘fii^^’n-t^*rt5(’ ( 

‘f5f’?«^>^l•2^‘rt#^’—^5r (i'Soij) 1 iRf«;t5T 'ii^ s^ 

c^ ^tw>( c^’H ^t^2Ra q ®t5 

^(«fT %?l 'Srr^T 'Q 'iHtntf-f CifW 

I 

^f^°^»r cn^ ^ f*nr^ '«jf^^t*‘i 5im ^i’t^t *3 

*Tr»5t^T— 'Si^u c^t^r 

>I3fni ?TOl^f5 ^<^CTr«fT 

mfk^ I C3!|^?r 3(C«fT Tr^^?g *^f»5t^T 

’^’f’ ()'« ^tJ «^tnt*fTO3i 

^N’ ( it^lrS I I 

>11^ fwsF src??! 

I ^’fB m ^t: 

c^sWsrt^r ^ '€ ^t: ?t<ftc’n'f^**r ^ i csif^^rN 

’»(<fTt*r^ ^t: cstsftsrt^ ‘bswr (ib-so ) ^t^^^ s^f 
'^<nr '2fnrf»r ^e ^‘tts*i 'srn:5ft55n c^ i 

^t: ?t<ftctftf^*«f tmc^w 

^ ^*i^r v £^ ^ c^rfB%l »rv^?«i, ib«»^ ^ i 

S'# ^Brf^(5»ft5ii*i «’g jpv^^ «rti 4^fi> ^w»n am > < atj. 

mH c^Vi 'Swi’Pfl I 

>8 ^ cjfwi St: ?t<rtcirtfw -m ftirtt ^ ‘fsir-w’ 

(8^ ) I 





Tl fifHf C^5FtWl 

•ir? C^ I S5^^f^f%^5n »l^lRCTt«fT Jflf ^^STT? «fC^Sl 

'ill TOi m c’f^ in I fi^c? nt^- 

c^ I ^rm f^’st^ 

'Bii cm\ ‘«j^-flf^?,5ri 

(ib-5'S) ir^fS 'i)t 2f>n:^ i src^ 

f%if% ^f>5fi:F-^ 

c?^ I 

c*f^®K’f ^*^i '?>*(f>ri ^1 

sTtf^’ m c^ I >f^c^ n% 

^^55 ( itri^« ) I ^C?C-( 

'5?t^T<r ;?(7rT^ Ttf, '« '«i*f^Tf^^t^ ^«ri 

^?ri I '*ft^ i 

iftiH tr«or$ ^tc^ U t 

Tt‘^ «W^ ’Tt^ ^t: 

I cfcw^c’ff ‘^-■piFni’ () iiTw irc’^ 
'« '5(t^ ^us c?t^s*i m] i 

‘■^-1%r^’ f^1%3 9 cm\ i sjr^j 

9 ’rr^ c?% i 

srr^j 3jt^3r i '2R5T*(^?te5 ««rf5( 

31*15 I 

^sTl%*s»r -nsT’^ ti srff^' fw*? '«rf«r^f’n 

c^«fi i ^r* ^r^n-mTOT'" 

'«5fi^-2f*rr^’c^ ( i'S»'5) att-nf^i >n?c^ *T^9ficcTf«fr 'siiptni^t 


It “jsi^fsfjjtjn ’ll ’Ttsfetf!* wns: ilK<f «i«ni snu^ p (».«*i*.'»iK‘n» 

ff5r^) 1 

isi ‘«2iRi-2frt^’^ ffspn «rw ’mr. ®t: missm ’K’^rnt^w 
‘'ftfic^'hfr’, ‘^fpimnw’, ‘mirf^’, f5f%<3Ttfi’ ^ngi^ ^ti« ’fowls st% 

%<(fe8W I 







I »r^#r<T c-r t-h:^ fer ^- 

?rf3itM»i cr?r ‘^mi—^t^f’ ( i ^t: 
■‘ii^rWTn^ ‘atf’t-’rfii^tjr i ) i 
«i wi m ^TBt^ 

ntS?l C^5[ I A^ 

Vi>f!:5f 5}?:«rmi?fft'T WTrF^‘f5f*f?.>nF>^i('-^<i( h*ft^ i^ss > 

iff If f'i/;-[7r-sr';=i I Ai- nfwr^ c^-rfw-r?! fM'^^>rrf^®t=T 

f^Tuvf^ >i'-'irwtn? ^tWi 

f4!(f5f?»r^^ ce^t^ I 'i)5^ >f--fwf<T f5f%^>il- 

fmr.mTi Ar.ff^ 

i A'^. ^V^\ 

1 nf%5^ ■*ltTf 'Ft? 

WTf?^ ib-51 ) t ^Ts 

-Ft: ^T^3(t -iiTT® 1%«ff:^ I 

wt^t« -nst^-T w w*\z-^ Tt°5n 

-9'\^U nfippi ‘^t’?T’ ( ) 

vf?Ptr«r« 1 m \ ‘Tf’^i’-c^ 

nf5tiET ^F{jtff^ %u cn^ I 
>T’??:Tii (:?% i 

^i^rr.??{ «!«t^ Jf^sr « 

>rr5ifi^-*f?:3ra ^ 

c*f^l c’f^ 1 nfsi^Ft^ 'iic^nitf^^, c^tf^^nrtf^^, 

'« f5f%5.5Ttn’5f% cn^i I 

>Tf%9Rl' 1), (bpnt^, ), 

^ 'Q ( 5!t^, i'SO ) 

twtfw sri^ 1 n^-nfw ^T^'6 vii^ 

4ft5r ^ nw^ f^i%v*rrf^iT 1%w ^sit^ ’rt^^rfw-n^s 





nSSjO 


(, ^it^, nfir^ I ^9f^; '5}t^i:^jf 

^:5f9 wt¥ >i*5f?' ^-'c^ 

f5^^^>rl '9 -^m >?t5if${?f-n3[ 

f^r®a f^':? w >i^i(CTr«fT 5f? ri-\^ i ^'7.- 

r^f5F5.>r|. *3 ^»ji?l f^W lf« 

<i5iiH T!i^irf^" ^?r=T ^g%'<r nisTi tftit- 

s r-'^%f?p->ii, ^^’ffVc-:i7i^[ •?rt'5i'« mi 

U? I 

■5^ ^rji ; ^i?T 'iif r.*mfw >^1? 

csih-<{ i(^-^5S(ni ST51 I f^s-i c’tt^si c^fc^r 

-sr^nn^ ^t: fn*!"?? (m\ 

<fiil-rw’ ( ; 1 "Bf. >i¥5t’f ‘*jttl-f*t'»i'i 

2 r 7 l%-rw’^ ^55^ 5 r?f& ^':nt’f'??f% ^’c?i c^^i 1 'sijj- 

f*\f^--^ CTfJC’f^T ^rc51t^ oq^tw 

8 ^r« 1 *rrft-r-i’»fi mf^ ^im 

f-i^f5f%?,>l1 m'<i W.^l ^C^^C^T’fT 

nfw?[ >T**^T^ ®t; ^iti^T'< ‘2j^- « f*[^- 

i'. ii B), iJt^i ^Tt ^-.tf 'A^. t. 
^nr.*f«f’ ( iSilr ) 

C??n StCsnSS^t^H*! ‘>f^-»ft9R’ ( i'Sib- ) y^lff? I 


i*^ st <i^r? W.H} l^9«CTW ‘■»rf*« fsf^^jn *!«fa’ (fTO, >^1 »>»'), 
‘jpj fBpF^y.i fSiasK (*i^t1^, ivs.t), ‘csffk?p?i m'fisT’ (^rnt«f, :*««9) |■•5^tf? 1 



f^»»r m >r’3Ftw at^r 'if? ^srfrr csrW?r 

^911 >r’aFf5i^ '3i^\tf c?% 

vi)^ ^«i I ^rrtcs^fwi, sTff^ ^fjtR 

ir^ ^?[f^ ^ I ^rrt^f^ fei 

if?>r9?:^ 3i7:tfT ^'qpt?i ‘^w ^rtPif^^i’ ( ) 

•i)^? ^t: 2ffTO*f 9 ^tir-f5f^^>n’ ( i ) I 

?t^5rC^ if?fB c^ cm\ i 

2r*ftif 3pf& I ^f: ^irrc^fwri ? «ff^f^«rrsf 

WR ^vpjrr^ 1%^ «>i'r^?r51 

If? fii^rcsR Tfs^ ^tfsfttft ^f^-rsrf^ 

4. c?‘i5‘^3?f I (i»^o) >T'mn ofi^ 

Tf^®i <3 ^1 ?rnn:f 1 

-^^tm ifc?^ ^^<fT 'sii •5r^‘r^t^ 

‘■=?t5rt^ f5f^^>rr ( ) '« ^s ^i;9ft*tt«fTt^'5 

CiJtit ■« f^f^^’TI’ ( ) 1 C*fwt^ lf?f& 'Bts 

■£f^? ’fTmt?l C51«n I 

f^v»\ ■«i'^t 2fff% >T?3Ft?^ cm’f fap:^ if? 

^5irf?f'6 «f^«r$i cf^i c’f^ I wnn if^?^ w 

^t* ftc?55rr’«f ‘^^1 f5f%^>n’ (), -sHpcf^^rf^ 

^c?t*ft?rrni^ ‘»ffM ( V'S'So > -srs^srni >fWTc^ 

‘^^rf'e^l atw f^f%^>ii « 2rf%’?ii[’ ( ) i >f? if?^ 

^HI^t C5f^l I 

'« m\ ?’f5 If? c^P\ -sitijc^t^ 

\C?tnt?rfW( ^STt^CST^ ) € ^t*. 'STS^^T? 

>rwfc?? ‘’mc?t’f '« ^5t?iK f^^»n’ ( ) I sim^ if?f5 

'srf^arst^r ^*Rf i 

C^5f C?t?i ^t? ^W^CTf’fT If? ^n^srf? 

gaR-^? ‘??n 'e ^t?t? «f1wf^’ ( iosw*) I iiic^ ??n CTf’f w?F 

?t?^ OTf ^ ?rt?t? ^tc5ftf^ I 

f%?R n’vSjstw c?t«f ?’v3Ft3r? at’t %? 







I vii^ csK^ ^wi mj 

^apTS^ir^’^ ‘>TiaFtw aft’ ( ^t: 

^nt<rrtnf?f Vs^Ft^ ^rt% ■srf^nrf^r®^’—>:«( 'q ) i 

5f<irc^rt^ WR1, m, 2f^f% aN f^nr »r*c^n 

'srft^n^l wi ^oic^ I cnc^^ c'?rf5f-JTiaif3(®i 'q 1%f%f crt’f 

f^s-f «r$T%^ fM%<.’rtifc^=§r w 

m « Tt^T I C3?%^ vSfCi?^ 

<ii^ ^ I ttw 8 ^t^T m c^cai 

^itfcsr I 

-^tlt 3PtC^ *('t^ Wt 

I 'sn:? n^ ^rt^ 

vrm «(C¥r^1wi, 'Sfnt^’T, ^ 

vsej vfi^*, A^nR^ttr ^'51 f^nr ■®it?:^iTl wi i ^<51 >f^c^ 
5?c^tw m ^t“5!i »rf%^j 1 ^ 

c^ftc^^f w ^csj^fT t(piefl gfigf^r® 1 h«rtf^?p 

'2J*rr%^ ^tC^T^S(1 »PF^ <fpJ*ll T^ ^WS CFCHC^ I 

^tc^rf^T OT c?f’i3*i ^<n 

cf^if 6*i>*fj I '2{?Fr-t'?s^t 1 

hf-(ij c^l^, w<it ’Pt^ fi( i 

?n?it« ^5R:iF=t I 

’W ? 

^rM f^% c^ wi ^ I 

Fi, ^fV, c^tc^ n?t< ^rt9i^c*r 

!► 53R^ ^tn Si^ m ‘^’ (i»^8) I 







iTi I c?c-r nf^r »rt«^i ■srii^, 

et? i ^Tm\ I ^i:ipp ft^STfT?^ c*ft?i 

5lt^ WM'^ nfer^«l 5rt?:5f 

i^i I 

>ir^1 Tf?! '^f<n 

^»iN I 'i]^^ ’rNi '^\i\, 

atjf^ »f^1^ c’TNc'f?^ 

cw ^^rffF I 

fTm ^ri, 

T<i ^P\, ^mt, I ^u^- 

>f5rr?:^>f«j^^^ 2itfri(^t5! 

I ^rf^fii 5?5!fT7t'i nm- 5iT'>; 
•fi ^prl-'^i^ltflT 1 ■X.’MS 

c^T*T ^tfir^i 

%\r.i^ ^iw ^>f»T ^t^3}tt>f c«mi=l wTm 

*^l'^«f TO! ^ir^^itfif 55^!:^ ^!:wf^ 

^rc&, ^t^’l ^r?raj ^t^5rts>{ c^tto^ 2f»:i 

>i^^3it^^ mfm ci5^l 1 

^ni^fl C’^TO (starch) 5if&^ ^l'?l 

^n ^nt5j ^ ^^ I 

vjq^^ I c^ ^m’:n 

w ntr?[j(, f% TO%, 1% 1%f^( 

>i’irf^ eT^5 ^f%¥i ^rc^s( I 

^TOt’tT m 

1 ^ 5f?f5 1%l I ^%5rti«R wra Vi;?- 

C5T^ ^rtm '^*1 *rfr^ '« ’tc^ ^’sr »ttori 

'f?c^ 9r*fj sTff5 1 f%f^ cwN ffoi^ siffT^: 

I ^ %T ^'TOsj ft'sfR 







1 ^%5rtc«r?f f^fT^5rt-*tt3 ^ Jic^ 

^iolT^ 1^"“ ^n^ffTTP 3[W W.<i^y ‘^|5I 

’«if*ript»f fro ^Wfirri:^ - 55 ^^'^’ i"‘' 

^cn’Pi fA i 

^%sit5T ^ *(^ TOT*fTac‘r^ ’t[dTn!:’9t^ 

^ttsfWs? ■‘S^f^CT'a ’aHiM i^',^^^>5r 

^'tU '6 f^^ftnt?! I 15f?PK?f^ C^^\ ‘Tt5f:^?l «n'5!' 1 f 

5JW115 f^ti{5i? I ?3’Jf-S6?t ^'C?! e !'^?:’tTn['!^ f=T'f«(':>i^ '^ff^- 
fwi^’ I i5^i» ) r.Tfift^ -5Vi>lt?(|^ci 1 c^P'fWt 

f^n:^ ^t^r&ii! ^■<!f 1 ^if?:^'i f^f'ga 

^T>inil^?P ,>!C9 >fr5f -!f-5ir^fWR«i ii'Wf'I.l 

I 

>!Wa‘f®p;'^ ’rf^f^®tsr f*f^^ ^lr.^'i^s(i m';>i ?t«- 

wr^i f^’-r “iNst^'^c^ ^.^r’fi c’t^i i t 

'J^l^r,9 ^C^^fC’U'Jff I 

^sif'^TTa^o a ■•T'5 ^ 1 > 'Si^igr.?^ 51"» 4'!:^ 

«ft^ wrsts r*T?Ti H’-t 

Ipg C?'|5T I 4t'5Tl «rf}r^ ^\*5m ^f'SJiniiW 

nf%*n5 ^rsit^^ *\'\m\ ; w.^ c4t:*ii 

CsplT^n 2ftW 5I^®1 ^!:’T9 r.?'Wl fX'^ I 

^■pnf'5 w.Kj srrffft ‘-^t 

^u I « ^1t < ) ^= 5 ^ "sW?! 

>r^t«rt^*r4 c^^t ^nfwfiR: m i ?%^fi 


ia »:m-~i5f <5; V* 

«fn»T5^Tf^ I 





fwrsT 


’ITO Cf% iTtft '6 w=(’fc*nf 
’®iar 5 j p ^?Rt^ ^ I siv^^ ^iK’ttir 

^aicip I c^ nrow Tr^mf% srt, 

?<sri nfer^ wi I c«i ^t^rfcJr^ 

'ii^s c^'sc^fi 

cjf^ fTTfiic^P'Q ^^^^^ fi{ I 

fei c^^i ^%sTr 5 T ?rg=j( ^TOtit?rj m 

c^P\ ‘nttTt^i’ ( i5i?»} ^T ‘^t’?T-n^¥' () I •2r*in:?f^ 
5 fc^ '■^x^ n#!s!tR irf^n 

^IWI m ^^US ^t^! Tin fe 

‘nflf^'r, ‘TtT 5 ir**f^’ sTff^ msjfw-ncii 'sr^tPf^ -tlnfS 

Tspft^lnT ^l-^Tlnsris? 

’fRnn I ntTff%c-rrc?in 

( i»i 8 ) 'srlTtcTt^l c^Ti I c^iTCT^i ^t: 

m mrji I -^itTrcTtf^c^^R c^ 

T^fB *Tsrr?t Tfrr^r nc® ^n?r i Tf’c^ ^ntTr^sf®!, 

f\ '« f^«Ti CT^ <13^ 

TtTtTtf^ 'snst^ ^1 I > 5 i^fBir^ Tt>Rtn 

Tr^if^TtsTi:^ cf^tcT-r *1^31^ 1 

v£i^ jf^sT tTx*f spFt 1 %^ 

^*mn?[ ;n:«fi ^ f^f^rTT cntc^ 

‘vT’^TfrwtT’ ( nf^nf^ T’^«i, ), ‘tT^- 

siftB ^jcTttfn nt-Pt^ m\ i ^ ntk^n 

^ncrr^ ^’cn TrwFt?i 1 'st; ‘tT^t- 

Tf^-TTtntn «m 'snc 1 TT^-^tf^ ^ ^rff^r, 



^ I »!t<rr?i«i 

'srtc^ftRi '6 ^iffm I 

53pi^ f^srt^dif ‘^’SF 'e ^t^i’ 

( iv50i ) I S(t^ ^ 'Q 5ftft5(^: ^ 

"S^fC^lHt Wl I ^ >9 Tf’^TC^ 

C^^1 "SF’Rit’f^ (ifcT^ 5[c*rr j^’.c?i!i *^t^ >9 

^t^T’ ( ) ^Tv ftC^T^ ‘’ft'SJ 'S TT^T’ ( ) I 

^ ^55=ri^ t%s*f ^^1% I ^*.51 i '®t?t^ ^1*fT?:^i 

i5$t^ ^«i I f^a 

^mcTi’fT cMm 5f? 'iit ^ I f5f^^^>rr^^»tc^<[ ^«!- 

.sr? vfi^ nt'6?i ^ 

'^cFf?r c^tcsftfS^ ^551x9^^ I 

>(i[5(Trtc^ ‘2ft«rf5i?F -sjf^f^tfti?’ (i»i59) src^ 

‘5Fti' '^zm’ 1^ 's?tc’?rfwi I 

^ft '£i?r?RT^^ 1 1%fV'«^>n e '^^iffwrsT '8i*r3t*ni 

5n:?^ ^t: f%, ft>i »r’^^f%^ ^wtwtft 

f^^i’ { * 1 *^* 1 , ) »iiTx cf^sW? »Tt 3 rrc^<i f^f^««^l- 

f^iftsF' ( bocbr) I -nst^r^ flfV«s>iTf^wt5[ %w m 

sfc^t cq^ ^'f5 vsfcf'e «rt^T ^ *fW^—«r?m 

I c-rwr^^t JRtfJr. ^ wn 5 }^ 

2r^*f^ c?^ f^rcsf^ I ^ »no fli^^*rffwtc5{^ •ii^ f^9ff& fer 

3n[ ^RFtfn^ ^ I 

w^z^ 5 ?tt^s fSfc^ ^ 5?1 c^tcm ^nc '^Tw^ ^ ^ i 

fr-n -r^t^c^ «r^lfni5 «aii^ Tvm 'irc^ w ^^t^fj, 

sfcwt«if fw’ (i'®>'S») i 

flf%^»rtf%»tOT nm\ «sM 

^ 9 f c¥^ m ^ i ^ ^ ^tuf^fwfsr 

’5:*ff^^Fflr5 »tt?fw-n3i ^ W9 c^t»r i 





'srf^p^N^f >itsdW"*f^ '5tt5T ''9 *ft*5tW 

nt*5t^j n'ifir^jr® nfwf^ ^«fr 

5Tfr¥i c’>inj ‘f^f^^’fi-'Sf^’ ( h‘‘‘tt^, ) I nf%^tf5 

^?ras ^W!?ar 2fFrt%5 ^ I f^f^'VJrt-wrwT 

3iY^j 

* 1^2 Ti^i 

fi-T^j ntwsT ^^.’9^ fli%^5n- 

^i*\ •2}^tf‘'r^ r 

^?r f^W f^1%2 

f5f%wr.?2 'srfssr^t^ f^c-m 

ctT^t 3 it 5 ifw-n 3 i c^f( ; 5 ts ^ r.^ 

>i^tf?^ ‘’®it^fi(^ f^f^«^>rr () I ^^ffftnrtf^ 

'sr^itf? nfiPFt^ c^t^ 1 

nt* 5 '^^T nf^i 'ii^ ’ft^?! c’t^ ; 

^ 'Q ’^T’^T n1%^pt^ '2ft^i 9 nw^i— 

2f^t?i f5f^5,5rtn^f%t ^r*f^ I .5f«n:5it 

f^CifTtfsit^ WH'Q« 9 

fifWtiT’ ( ) 1 NQ 5 ftW 9 2 f^ 5 T 

f5f%\3rt‘2f*rt^2’ ^c^rfwri cn^ i 

f%*v»r 'srR^s^r ^^nf^t29 ss^ ^e gnltw fl1%^>n- 

’Tfmntfn ^5rti:5rtt%^ c^t^r i ^ff^t^tr, 

‘tT^ ^TSltFt^’ ( h»rr^, ) ^Tv ‘Tf^r ( W\W{, ) I 

^cwaf ’mtf^ ‘Tf^ 9 fn?r’ (i'a^s) Tm 
*rfw I Tha, 9 sSTtir 

■5mf^ c^t® I 

»il>if5r^9tc^ c?^ Tin, WtsT *n$H1n cnrstcn 



KTirn?^ «rni-i wr?^ i w 

f5f^«>5rt%irtOT ^5!^ 2fff% ff^ f^i:^ 5ff-<j5iTt? vu^ 
CTfwi ^sf% c^t cf'mt r.=?t':in 

fF^- (cw, m-t^ m 

t 

^r^«i I f^“-r ??':>?^ 

57^7, ^ 1 ?J, ’ 5 ff 2 i «fff% 

-:T’n '^t ^sfs^ 


f^f^?syfrf^fCS{?( «fn! 9 ^\\i.r^J 

5r?-^5i(t^ Wl 41^ ''9 ^tfvtr.^ I h®rf4«p 

lisjc^ 9 ^t^iR:i Ti*ehJT 

w I f%i§ nf*5Ti:T ^r^f-p*Ft^ f^'-t 

f^U 5 -^ ^c'srrc^f ‘^'ortf^sp 

c^P\ I'"' ^^tzt^ cw nteut X 

C^t^ ‘Agricultural and Horticultaral Society of India.’ 'AV 

c>it5it^^ ib-so 9j^t?tn ^^fiTijs[ c^fr 

'W >r5tnf^ 1 Tf’^ri^W 9 mfe^T f^w 5iv 

C^m 1 i»r«* ^jllX’tf ‘Agri- 

Horticultural Society’-ll ^?:¥fC9f gpFtPns ff^ fipiW m 

%> The 150eh Anniversary Volume of the Royal Botanic Garden, 
Calcutta, pp. 2-6. 



Mashnabad I'** ^ 1 

*T5|nt CW, ^ Khetra 

Bhaganbibaran 1 ‘Agri-Horticultural Society’-^ 

'Q ’T'Q 

•5{^tf“n5 l*‘’* ^ ^1 Transactions ^ Journal 

c«r(r^ < 2 f^ ^v^v 9 

^usfk^ I 

i nitftst? * (it-is- 

ib'b-'a ) ib-'l'S vtrlis 5(?:«fJ f^5 

»lt«fn '2(^tf*r5 1 ^-Wlf 

fe ^t^^tRi «ft^i I 2f^t*r 'aii;?r-r ^- 

f^®1l?|?[ W ‘Agri-Horticultural Society’ srW^tC^ C^il 

f^RW ‘2JW 'SirfsT ^^jtf? 

(TTt^tlfS l"* 'Q 

^ I cjf’H ^-hr, w 

^t5srr^ 5n:5i1ir i 

fwti^t% ^tw’t'i ^t5!^3rr «ft^^ 

^!d% 

^ 1 fVi ^t^l i£i’®cw%ir ^sif^N-r 


A Descriptive Catalogue of Bengali Works (1855)—J. Long. 

^8 tan f fn taf «tnnr®c5Tt i»>^> W 'SRtf^ ^ i 

%c Report of the Agricultural and Horticultural Society of India 
for 1682—PP. aaiivxaxvi. 





SI1 I 

Tt?rt^!:^ JT'v’irf^ 

??«?rci 5 ^ Fm c^*i^ ^ 

cm^tsr a 

c^*m Tf^i ^ ^ri:s(^ ^ttr »if^Ff^ i?.|in ^rtc?? 

srFff^rr ?ii ^'r^, 'Xi^ fsffsrs ^ ^ 

C?f^ >I-5f^ ^%1 ’TWW’I ^fwtr.<rT^ *!f5^ 

wfsi^ yf?iH«! 5TTW w« wm rtwr^T;^ 

^^-ps} i’ 

?Fft?’f*i—w.Tf mfi[>, ’^^’sf X3T 9 

5fTf5?r ^rc’f 'siTr.wfBJTt I 

sf<fR ^5rr5T FHfl c?^T*^‘f^^'lt^ 9 ^fsr I ’tt'F'nsT 
5-^9 c?%^ fwc^ 91^1 c^zn >imf5 I 

^’'Xi^fS sTf-^fFfrr^ ^<fT ffoi '9 

c^twi C^1R1 ^5srP3 c?^i m 

®t^ vxi^fc»f 

C^ffWt^’T "TTTJrl WT^iT 5(1 I >f??»fl^ C^. 

c^r, ikrbj* Tf’^^ri 9 ^fk^< »T3n( 

«f^^J^ srw ?Jc^ffF5i f%-i -rf>i5r?^tPf^ sfw m 

^ 2 (^ 1 ^ fs( 1 ib-ba 9 \f oji:^ri 

2f^^ i 'Xi^ 

5rp(9a m I ^ c»n3F'5tfr ?W5( I" 

vxif^ ^frst’f 2ff%^ ^i:^( ^ns^c*^ 5(w 'Bit^itn- 

^tC^rtFin F9RT^ ^fW^FI, •srtf^^^, Wt5( 

2pff% fM%5 ^c?i'4f5 1'^ vii^ 

«tin5^ ff^i-^if® (>«^8)—J^clflRt^J ncsrmt^n I <5? i 
<itW Xj| CJTCSMu ’ISft C?«?1 fCSiipi I 
Agriculture and Agricultural Exhibitions in Bengal (IBbS)*-” 
K. C. Mima : PP. 17-23. 





' 2'13 

t 'Sff^ 

«ii^ >n?wt^ f^a ^^9 

nT^stJT-n’^r^c^ f'Wftws ^w,*\ ^ i 

^S(f^*-! 9 " 51^51 tf-!r«F^ ?pf^ 5 r? Wf 

3 .'WT ■sit?!? c^^\ ^t i 

^ nfa^^ vDF OT i ^f& ^tmnt^ JT’cnf^R 

9 ?itnnirir^ ^i(t’i ^5^tn-r«(rt^ i 
f^f^a •I’wtfif "srf/iwi^sri i 

r^w n\ sprtfn^ c^t^ ^‘ft^f >rf^^F-*n5 

V 

^ 5^^r»fT FJ f4 I 

JTt^rw-nii sn 

aN ^U ’T«r 51 

OT 'S(?Ptf^ FI I nf^ti c?% 9 

^«^*Tt?^, CItn«l 9 fe CFt^ I 

^ 9 ^srfc^rtwr^ 9 

^fi’s*r «ril#a 9 

a^vSj^ sTF^tcni i!:9f ii:5f -sfFfni ^usT^f® m 

c^9i f%=ai 'snstci ^$^9 

?tan c^ca ^kti w(^*i c*m sn i -nst^ c»r ^ 

iFcai Fi i ff^- 

\» ^Fp^tufl ‘fPtaK^i' irnrn «rni > 5 ^ anj f«K«5ficsTS[ i 5(i|f6n 

'*wtf^ ipi 5 >^ 5 * iltw I 



‘Indian Agricultural Ga2ette’'*''(1885) 

nf^ 

'I{ any country needs agricultural education and 
that most badly, India does ; and although the 
British Government has lately turned its attention 
towards the important question of agricultural 
improvement, little or nothing has been done for 
educating the children of the soil in that branch 
of knowledge which is almost the only means of 
securing their livelihcod.’ 

‘Agricultural Gazette’ 

itrb-o 'Sf’St'T 

I c*pr 

sn ib-tr» ^t: 

■5(ywf5T 

I mi cwm ^'r.^ ^f^- 

>i^ C?t^ I 

1 ’t hwtf^ 

'5i>!TO 

^?rf%?p?jr >rc5i i it-b-i ^-?3rc9?^ 

f^sr Cf%^ ?rf^- 

c^ Bengal Veterinary College r' 

«• Vol. 5; P. 114, 

Agricultural Research in India<~‘lnstitutea and Organisation 
(1958)— By Dr. M. S. Randhawa—(Introduction). 







m 

f?c^ *fW®j '2ff^ «R>rf«rr^c«m aF^^^f^Tsftsi 

vfll ^ »r®tf!^ c^mt^ iFf^->rrf^r^j 

nf^f^ c^t^ t *rNw-nii ^t ^ ^fT^“r 

-nrt^ (?•(? ^ ?»fc^ frfsi f^nf 5r?-wf^ 

±ivm C*f^l C^T^ I ’Tt*fr^I*t ?Ff^f^®tsf (Agriculture in general), 

^’/r?i sr^tf-rs c?t^ I Ti’ wt?i Tf-^ri -om 

2fst3| C<^ '51^ (Fishery) '« 

m I 

^ Tf«t?r<? »i^>{t«it^C'f?i 25-^tf^^ >iT«rr^«t 

‘?f^’ ( ) 1 i 

'«rt!:9rt^ &:% ’ra f^f^i 

'2fTl^ TO, *r^, ¥51^ fW!3i ^tc^itFsrt ^1 5'nic^ i 

^ti:TOrhi '«iwt^ ^ n%i \ 

TvTO m- -^nm 

^vfTif^ brfn^j i 

'srf^ 5r« to-rsa >f^n'if%’ 

(iwr^) 1 ^fiffwtR^ f^ fim TO 

^'TfesTtPr «f<ft5r I 

^ I 

>R»rNw ^’t tr?ii »rt«rf^'i 

^ to%9R, %»nr w t%»fwrc^ ^iT^- 
c^t’tT ^t«R ^i5a to ^ 

^ ^p{\ '5frTf<r5a c?’i sim m 

‘^sf^TTO’ (i'SO) vn^ «r^tfTO ^ tsni^tf- 

>ilRr®j-^lt^ <2r<rt5F5: tTv-r -i^ftc^'^ i to^t 
c^fTOTO TOwfS «{TO mp\ 

TOCTO C-fTOten Cf^ C^ I k|i- 







^xm% i^s8) iTff^ sitwttir^ 

^ CTO Tn?5 I h®tf^5jr 2f^=5l 

.iff2J<1^ 3pfB I 

3Ff5 ^C’ft’ft^l ^Ctt*ft<nc^ 

(>>»«) 5ic^6 TOc^ I ^<rrR ^r*r »ito Tf^ 

>ITO ^tc^t^sri ^'r5f’fT5 I ^ %t?1 

"sitfVw apfS i 

^5qt!r ^ •fTO’F't 'Q ?f?:^^«lt?i *fr^5i 

cm ^t’t^’Ttfi ^c^tnt^dt^ ( i;»so 

51") s^t*r=^ src'? I w*\ ‘c^smn’ 

^^t^tf?TOtc^ c^feifV^ 1 =n ?;c9r« 

nf?5i( c^r^t^ -ii^ftw i ‘S\t -sit^r 

vii^fS ^^TONl Wl ^*3 c®i^i I 

t%f%5 ’fs ^5555 CTO Jitc^T^ mm 5:^ i 

<f’c?i ^f^fwfsr '« >!(:?? >r^fi('l 

f%TO I f^f%? ’fCQ cw%t ?Ff^«f‘tt#r^ *«?tCWr^iRtlI 

vii^ 5^ -sifsTOt? ♦fftM I TtTiitt9 

5ptirt« i 5fff6 ’sit’ttc’tt^i 

9 fro?! irtTOi c^^ I "f’rJ^Kirs ^5srt^#r^ '2rr*ri 

Thi sn I ^ 'STTO iftro'hi Ftn ?cto i 

?f^>rtf^c^T ’»rt^ ‘iiwr 1%f^^ ^9fTt5?l 

^ I ^lt’ ( V«o8 ) ^Ffn- 

f^<?r?r to ^T^ brwtto ^aitcm^sn ^?rt wi? i 

c-PTstc^ 'smfTO JTt<rr^*i ^towtsi to’? 
'«(tot’"f «fsprt*rt^«nr ^c*»rCTP c^isn i ^ ^rtroc?^ ^c^jV'Q 
^cwf5 m ^n 'sr^to i c2i%^ ^srcr? ^wj 
crr^tT, tonra w ‘ftotTf:?’ () vii?r. ‘Ft^Tt^i’ wrw^ 

»rt<it?r*i ^Ftowtar f?piw 5m "Hsimm (wwfc^f 

totom to ^rf-^rnsrm c^ i 5n;^ 





'i'ib' 

c?% -s fef m\ rIi- 

nt^nc^i?i ‘»T’f#r-Tt^s(’ f it-b"?), '« cwftt ta 

r.?i»fi (TKSRT ‘a-m c^ '2f^tf%^ 

3jr^[9r^ ‘^ti’ ( ), 

( ib-^s ), ‘^t’^ fN 

*? ifw^?r«ft#r’ ( ib-34 ) c£i?r“ 

^r 3^?fr5f ,ir^ %-r^ c^t'i^ri c^ir^n 

fiTca 5i«-^55rr^ ?n:Ftt5 c’t^ i 

f^?(lft»l (i^»M I 

<i)^ 5r!?? 5pcf^f& 5pc9f?r f^?:^ i 

^v 5T^5! m cn^'str.^ 

^t-511 ’fWstil '« (Fishery) 

I ^5}3^?pn2 fjT’c?,^ ‘c^tntsTii’ ( ib-b-^ ) ^T~ ’3^’ftnt<frhi 

m’ ( ib'b-‘i) I 

>itii^lK ^*r i >f^i5f 5f?f& 

1 'm^ ^9 (;’^1-5^f%nt^ 'srli:^tRl i f^Fehr 
’fcs f:T^-fFf%?^5It?I ^’^ri I sfjrrsrs! nt“Pt^ 

I 'srtc^ ^»Wr 

^t*r i 

^t^'e jfhiili^-^fcii^ 

5itTO iFf?->rrf^^5F ^^^m 'OTIi cw^i c’m i 

“nrr^ ^ f-nc^ >rmfw-nii 

c^ 1 n3j-nfi5^?[ w:^ 

(7wi3^ »r"^tff«(^5r^*i, 
), F-M c<«rr^ wt^Rt^ ‘»ife ^ 

f^r ( ^C?, ) -il^'s FctW«otn ‘ff^- 

(5{t^, ) 1 cw cmt^ nf3BTtf6^ 

cati I ^us c^ i 







fn?r«>rrf^ fm^ 2fwrf^'« ^us c?^ i f^sirt^r 

^-’rrnt«m^ ‘^f^’, 

-vT^rts^n ^fsjwi ?rr« *ft^ fk i *ti!iT^ 

Ru ^s »iff^^r >r3rf':T^ w^- 

c^t^ I c^%<[ 

^:<fT f^’?rJlsr??I ‘?Fr^ r.»tc^^* 

( ), >Tt5^i wtf?^ '-9 

(5iT^, i'5«i sr):^irtvf ■^<^w\^ ‘^^'( -sitftii, ) i 

*rf3Pm ?ftl%wt?:ir?i nuif ’Tfi^r "srt^^tQ?! 

^^\^k ?r^rf*n5 c?t^ i q 

f-nil%^ ^tc^itwi fiRifaj^^ti^ ^U cn^ i 

^war ?iw m, 

w-w (T^^ >r?€!Tr 

nf^^i c'«r -sTt^ "^t^.i wc^ ^f%(r® nt?r5ir i 
^ 1%*R i 

•smfTi ^ stwtff f»5 Ji^'sfn-f^ '9 

>f’Trf vi3t nf^l’si 5f^r r 

^rst-^ 'srartsr fro Tm smtf? c^U 

^ i ^ f^RW *ff3pFf?i I <2f??rf«n5» 

2r^5 cs\9im'\ i 

fTs*r -rTT^^ ff^-5it^rfw snptc*nf *ft?ii i 

f f^*rf3pm ’rfwiRt^ ■« •^i w ?5srt^c^ 

^^f’fT m cm I 

^11 ^m\ 9 fw^ c«n:^ sr, 

e '41' 5m ^4^ wm, t 

v4sc9ftu5 5ft!7f^*f rnufn'^ ni%ii ^ i4^ fwrw5 

<4^ '4^'fB "9 ^FTl C^t^ I ^4^ ^C®T 

brwtf^ <f^tf5 TOi cs\vf « ^T5prr^*nr aFSR<?f5r 







^ I ^ 

CT n%rt«i 'Sr? (m\ ^ (m^ c^% ’T"^ ^ 

C5T^ rc^ic^ -<3 ^Ff^fwtR^r <il^ 

ta I f^*v-r *n5t%^ ^55rhf c^ \ ^ 

'« *mf5f^\>fl fcf'Q .jf? 

I f^‘n ^f^->rff?r^ 'ii^ ^9f%^ ?Ff^ppm 

•Si^ y^JT^ C^nfR '6 '2rtCff%^ 

«{a5ll I is«« w 

«rrc?f%^ 

C^ I hatf^ vD^sfi^ 

c?’rtPR I w# ( '5(15^ f^trsR 

’StCS( ‘Agricultural Research Institute’ 
r’’ hati^ n^s( ^^c^fST I ^f^- 

^^^ f^wsp ,51^6 vD^ ^ I 

f^t-f 3pf^f^srR 

Iwf^m f^rc»R fe? cm\ 

I c«t%^ nfro few 

C? I 2fCTt«fR2f3l 3!tfW-#H ^STR's»f -nst^ crTsfT ^ 

n I 

'2tcTl<J5® iwri# c’^rc^ |rf^f^Ri:?p ^n^^tnicn 5r^«i 
I f%f^ ‘Royal Horticultural Society’-^ CWTl 

I tPnrRt^ srr 

%tC^ ^ I Horticul¬ 
tural Institute-^'Q ^ 1 

fftf^atw3i uq^*^ ^rewfB wtc’sf ‘^f^i::^* 

< i^o ) art^RT 5it<(K3( Mk ^rtf^-w’ir^ Rtirsr^ i 

■srCTt<f5OT ^ «rt«^ ; 15lRt« I ^ nW^T 

'H Agricultural Research In India—Institutes and Organisation 
<1958)—Introduction :—Or. M. S. Randhawa. 





^’*ntff \ *niR^ 

'snspTt? sn ^’C5 ^ 

I 

2fCTf<(If!g C?'^ »l*s^^«l, i'S*^ ) > 

^ 'i)! mfft ^fFTt^ ^ ^ ^ I 

c?^ 'Q ^ -sr^ ^t^r cnro i 

?Ff^fwc5r?i '« frofk-n? 

3^W ^^t’fl, ‘^W'SF’ ( i'»»tr ) 

'iiT c’ff^tn ^ c^^t ‘c’ft^tn ) I 2(«ifcsr{^ 

f^r*R ^«n ^tc^rrlw i 
wn:^t55ii »il3S^ i '2fi7rr«}K!r?f ‘^t^-^<»ft’ii 

^^fn?nT >rr^, frw ^^rf? «m fer 5T*vr*R:n ^tc^rr^jRi wi 
I ‘5f^f5 c^ar i 

^^rc?% 

*!‘Tr?TO ^ i ^ij ft^i Ffffn-Ff^f 

W^f5 5r?’8 ^ I 3IC«fT to^C’JtlfT, 

C5)^ cfmsiN ^c^nt^otOT ‘^t?r 

5t^’ (ijjob ) diTs ?rs^ ‘FKt’f «f>nf’ (>»«i») I 

’^trf^fF 5Rf«miri 'ajiR 

4C<I I 

na '^TFtfn^ 2ft^ »nn3c»n jfn- 

f%C*R <ilFf5 ffFTF fe C3t«n I caf%? ^ZVl ^lC*fT 

«« ‘*iwcs’i *nr ‘▼t’fPt-Wi < 3 ^ aiWfraf ‘vwi’ srtc? 4 ^ 

fajwfesR I atPi ww irft, Fnn-Ww. vn ^ 

^ fu I ajPtWRj f^WRi ^’nf 5 I? Itci^r w iiB5?i I an 
*A Treatise on Mango* ‘Potato Culture*. 

«• ^SfjW: ^it^^*rt---aK^ti(rar c«r 1 





()^r ‘^r^>Ts?’ () I (2fvri:?f^ <5jx^ <sm 

srr^j ^P§^i >T"*tf%^ ^1 i 

^fwi 'Q 

^rtf? > 1 ^ 3 ?^ kj wm^ 1 

2 f^tr-ri; n?:^ ‘^fifW’ iTt^i fe 2t:Tf*n5ii 

<^^[5 5t? f^«rc5i^ 1 pt1%ii 

■ ^rc*? i ^\’'.^ 1%f«s 

^’TiTrtw=?r'TJt«m 9 sff®^ I 

'Q '5^:Tr<^l5^ ‘f?^^T^’, ‘f^^' 

'2r^r^ nfwt^ '2\m I c’::^ ^f?Tr 

f^w '±r^f-n£ 1 *t^i ^fiF 

=^^fB I 'ii:^ ^<, 

Q #r?R<(t^«f'2f«rt"^ ^flVfCfrjTTj f^f^g I5f--r ±fl>^ 'Srf?:^t5fll 

iiTM^ I 

^if^’«tf:^ '9 nm ?i»fTTO of 

'wX^ I ^t':5ri5^t!:^ 2iCTf«f5if 

Vi5?^ f% aft ^R W.T5T I ^ ’T’fRf f^fsT 

^Rir.W5^, 

Ti ’ftn, 

*f1f^ sn I a 5Tff^T '5i>r^< 

?IR ^ SIR 1’"*“ 

2ff® ^ 

<nr*f^f% 1 nf%5K siz^ms^ 

*« mf^, ftsm « i^n )—* 5 : ^i ari'wc? spFtf^ 

’isrtJCT ii15 >ii^ sm I ‘fm « jwr.srs JWt, ??snfSw 

??f^, ^nl? sr»i9f %!! ij'<inc5( ^BrtRissn ^ ?J5Cf \ i»'.i» 

>rt!^ JKTORI ft3St*WW« 

nri TOR» 





Cb-« 


‘»^3rr^ wi cf-tc^ 

•ff%: 2}ift5[ r*’' 


ffc^R e c^t^ i f^^r<5‘tK?t^i 

‘?jf%-?»rr?R’ ( i>»8 1 ?FR>f’3Ft^ ^nmf^^Tsi 

'5f? I irr? >rf*rt^®t ^ ^r^>T‘3Fr^ 

fw^ fir'll •sjt'i^twi i ^s<fw 

-i^*fT5( ^ fp'f'j ^f>r-'f!Jnw 

'-s^rfc^T I 'isF 

^^t'Q I 'SiV ^foss^i 

c^6 I tf-'T^rii 

of^\ c^f^f, ^f^fwtw^f >['«f >i'f«g ±fff‘ff^®t^ Um^ ■5ifc®‘if^i}r^ I 
<s(^ il^ 'Wf{rm c*(t^i’ ( v[Tt^f>{?;^i2^- 

c’rl^i; •5{’T«i^w c^’fi I 

^(?T ¥CWf5 I «>I5|t3i fi\r:^ 

^^Fsrstc^ ■5^^5il '-ii’l' 2f'<^ I c’ft^i -f^tr»f 

5?l ^C^, ‘4TI f% ’ft^, #r^WR«l 6 w.?<, «ffftii^: 

FCFC5 i cnm^i ^2ii-hf^i;iij-fl 

Ifcii '«rti5'?n:‘i^ c.^u o\m\ 

<r^% I f% f% c^uf Wfc^ 

wi '^’fTcsr ^V cTf^ OTf 1 c*rf^i 

fk5( ^’TN’T 2ff%f^«ft=( C^f?C^ 9W ^fB 

c^T’Ti I vii^s^ c*Trw srt^i <4^ -src? n1%^5]^ i 
Fm® c^rtm ‘csft?tt% nt^R’ () Tr*«Ti f>Rw 


«« 


^fin5?, ^isn*?« f f^—^j; *> 



'fib'S 




Sf? I iMffS ^! ‘Agricultural Research 
Institute’-viiif -sWf^ ^ I C^ft^rffe?^ '6 

f% ofm d!^-nt^- 

l 5f^f5 «itT I 

fir’-r **n5t#?r c^tz^i c^c^rt 5r^?« <£it ^nf^- 

nfli5^ ^m\ cf[^ 

iSit c3^%?r -sr^rt^ 3pf& i sm 5rTi3C5n <5rcT??t 

c’fi-nt^ c’fi-f^f^^jfi I c3!f%^ w ^ci^niTfifT, 

f^-TRs 53Rfhr ‘c^i-*f^’ ( 

^f%i c^tf^tlt ??-m*ft^l7:5f?i cm\^m 

‘c^ri-m^ C’ti-f5f%5.jri’ (isiJj), c^'&tf^Rtff 

‘nt^T c^-fM^^>n’ 

( ), TlCTO f5fU^ ‘C’n-nt^fiT f*W’ ( i'S^S ) c^ 

c*f’^ ‘c’fi-nt^R ^ 

) I ■sf’^rc^rr^ «ft^ « nt*5t^—^ 

I Ktt*tt<fTt^ c’rsrrvs^ b^i:35^ ‘c’tl-ntsR ^ 

c’fl-f^f^^’Tt’^ ^ sTt®^ 1 5tff5^ 1%1 f%n^ ^‘-r 

’Ttf^-TsTt?, c’tr^, f^®t^T sr^ >it^^fw-'^ai 

I ‘C’fl-’ft’^riT' ^ ‘C^-f5f^^>n’ WSRSftf^ ^ ^ I 
C5TI53S c’n-f5^%«^»n’ 'SiT^ Ttc«r?^ ‘c^-nt^pf 

'5i«n'hrf^tcn hwtf^ ft^apl i 'iit 
nf^ c?’^ ‘c’fj-nt^R's ^srnr® *ff^«r^ i 

(?iwrcr< 'ii^ -smf^ >rr«rf?r«i ff^- 
Ti 'Sn:?? »r’rn \ vnt ’rf«rl^«i 

«i cwm c^tPrt tm *t9 msitwi ♦tt^^i m \ cw, 

K 4>». *t<5-ffef5F^»«’ (i'Sii) 1 «rtiW5i aitf TOwiJ *t«? 

«rlOTt5^ ^ fOT« C^n-f&f^^Jrt JWli *«llWtR1 
I 'SftBJ « nwisi v5w C?% 5C1C1 I 





Ob'* 


m =9nfwiRt^ ^r^m nt«?i ^n i c^^. < 7 fwi 

‘^f^-2fm’ () t src? Tt^'S^ '9 

Tjfs^l *H JftJfS?, 

^g|% ^r? 2m ’iT-^T h®TfH^ ^ntfji I 

^ir?1 »ll<(1g«l 

'Sf^ft^r apfS i 'jq^ 2f>T!:9f 
‘Sfl^’T “:tm 2f%^ ( i^iil )^ c^r®?PTt^! 5(t"tf^t^ 

C^-^ISS CJfrji^ gfr^-H*!'—{ i^ib- ) ‘^t?'''^*tt^l 

‘^rj}->i’ri-—iw «-t?f' ( ) I 

5T?f5 *nihi z^^n 1 h®tr*i'4 

sr^fB^f 3pfB I tF=^«gr.?^ 2ff€ ^ncw-( c»it^ 

^m\^ Hzi\^ ■^Ti’ftsr t 

^FT^'tf^ ^f^-W'^’:®! fir»a ffT<j 

^f^r» I -STT^Iwr^T '^jr/i ?{t5T •« ^T*5t^T vinks? t 

f^--f 2f^f-r5 c^twic4lci(l a’tsr^^Tlffe 

cn«T ; w:i -f^t^'^r c’tt^i nf-em ^ffijf^nssfj 
aF5i-t: 5CI 1 nfii'<isr‘<[ 

jf’-?fTl -il^ t f^r^ f?5Ti fkz^ 1%^t*lls^ «R«||« 

nfii^’hJ c’t^ I '-ii^ w.'w?^ 

i'Si'i) I '« ff^-f^i?r 

■sms ^z^ nte^ri -m 1 *i4tw ni- 

w (bf'rf^, ), 'Sf'st^i^ 

c^t^ (h-rf«r, i*^8), ut^i 

si-*rfff« ‘Ffwm’ i '«isi^t^‘i, i*'38) ^wtff I ■2f«fC5jt^ nf^Tt^ 
cfj «P35 c^i^r^Rn fsnrf^rs^tr^ f^«nr®5( 1 ?f5i-»i*.’Ttf 
nf^^ c?% '« fbf^ -« ^z^ w, ffwTt? 



-ib-b 




wff^ 2f^fFn5 C^VS i ?F[^->Rt^tl?5I ’T’TfTtf? 

Fr-Bt-s m\f^ 

cift I 5Tt3?^ nr^PFtfS crr^f '51^’® 

5J9fnii 1 f1^ ^W®l 

nfwrfS SfTtf-I'® I 1¥^ m^ffw-nu CW ?Ff?- 

fPfW i 51^ 5ln^tC>I C^-t^ I 

^iTf^‘‘‘r f^"-r 

nfu^l^ ^’''iTi 

?pf^f=t»'n:5n( ^ cn^T i 

^rS’lJTlt’tT, C^''T ‘>f^tfl'-'^.M’ ( W\W, ') 

5rr^ii(cit^ ‘»i55tft (.^W I ^]w\, i^-3 ) I mmw 

nfii^fii ?pf»rf=Twrw^; J^r.sf 5f?r, 2\m t^nf^rs cn^ i 
c*r.^f§^ nfii^fTi wl^t« f^if, >TffiTT ? ^rmT 

ci'ti I 

ms cTf^n ’^f^i, 

3i*fj«(^ 9 Tf°^i 

1 y£^t c-motc^t ^>ir<t?!?:‘f^ 

'®rt5f^ ^tTt^ 3TC5P >fc«f ^i“5n ^f^>itr^T^T^'e ^^1% -^tw i 
iFf^f^®tc-ir?i f^f®^ i 

1%*-t c’ftsi T^u 5r?*'^5irni 

c?’n cs^ I ^t^‘i cw '5f^’r 

^ « ^qtfrfk^'6 ^gf^ c^t^f I 

ms sn 

f<^ZS ^'S 9 ?!t5l5I I 

« ’ft'^t^T ^- 

c^ii cm^ ^®TOf ^wrw 
f^?rr^ « c?^ 

C^t^l f^ I ^f^- 





-STFR'r I f^f%^^^T^f^^CiT^ 

srfr s rif% -rst^T^ 

''.vrc^r 5:u^« I Ti’ ¥r^i ^^r^‘*r ^j^rrsTif 

c^.^ ^f'cii -Fm^r w'isi f5r?f«>s«tr^grR ^§(1 ¥air5?! 

5r^%i rrn^Pf^ »f';^ i f??’? c^zii 

I ^\*5m 5ff>if^'S5[si s ^^- 

-i;^ -sirR^ i f^'»: 

’li-sriT (M^.>}\ ^R?!^ in U 1 

-rTT=vTn ^V-iz^ s/jfr*: ^r^r*‘:'®ff^ ^R^'1 f.¥t^ ^r/^t 

fwn nr^R (M^ «rn! 1 ¥:rT f^’-r -iTr^V.-^ ^II ^^rn- 

^afi' ^r^'fn'ss-.^R ■5i';n'sf-t^« wt- ‘'^ r*^-sii' [•rr.n 
T’[T>i^’5i if«R^4i>T sjcslt i' 'X.nifS '*^11 (.w/it c^r':<ii '-.■n^i i 

^ • 
r*si 

^•fnn w.’sf '^^>1 •Jfi'tn i 

^f*r53TR rjf*\ I ^n®fR<is ?«fn<j tr^i^i ^fn 

'*m f%>‘^ I eli* 

^tiJ, f'I'-r W 5^t<! =7H'i!| i|| 

p«ni Tf'^Ti Rpri; snri 

Tl nilnsit'^c^ ©r^nn 5TPC^ iis.«t i 

n?fn®R jRrWRR 53®'r^ f-iw nfr.n fn i 

=T? n^r^IUR f-fWTCiR ■•1T^’?t 

fw^f5 fi?ni 5I?-'fl5ilT^I C^TRf^’l 3R‘f^l 
nt-wR cf^ cn?! sn I f?{%^>i! '€> ^srf^ ^tr^t 

'ii^ I 

2nrT>{ 3n:ifT^ i 

Tf’^ri ^\ f^RW m ^fs^. 

nfwf*! f^?ir (ib'S>») Tt ‘C*nftffn ?(tn ‘51*. f5WiI*:‘R 
f^t*p:itf^ 5r?' I OT1 



sitTb- 




l ‘Elements 

of Land Surveying, on the Anglo-Indian plan’ I 
?5srr^?^i^ '2i»f»i! ^1 =n I «t^t^ 

*R fffC^ 3!)*f^<^s| ve 5?:^ 

♦RTO 1 

*f-i^ c’n:?F ^’if?^f?rt®t’:'T ^';Tf?:*r 

f*\^U ^PP?! I 5pif5 

—Arts, Law, Medicine 'Q Engineering | 

^;f& ^t3i t 

<i)^f5 C?'t^ The Thomason Civil Engineering College, 

Roorkce v£iT C^-t^ The Government Engineering 

College, Sihpur 1"^ ibrjb r.W ib-ib- 

m ^f?«iCl^Tf<;* 

f*WT^ ^^^1 c^,1^ 

cw’n ^w -R'f^<[ 

Tt-^1 ^tri’si >51^ c'^rrwt 

^m\ ^11 ^t*5h 

m at^ I 

) arPi I w<rrfl, 

iilt^l ^^Ttf? mus^ ( Building mateiials 

and construction ) C^i’H I 

-im Tf*5n £ff%»:^ 

1 >51^15 vU’T's ^* 1 '^ 

<2jf^tl^ J ^ 'sitWtRl ^U *fP5 fq I 


«» Engineering Education in the British Dominions (1891) PP. 59 
—61. 

6* Development of Modern Indian Education (1955)—Bagwan 
Dayal—PP. 430-431. 







^?Kc^ *rfc^, c^rffc^^ 

'M^ ^ c^*n I ^ «fr»n = 1:11 

tn i ‘tnf%-1wts(--i^ 

■Ffit’ irp{ fer i'^i* ^\m\ 

5^1 ■^’f’ ( ) ^-fii fwinj 

vwriUi ^ ^ii^f5 5r? 5111 ’itu’ft^ 

“sf-jn T*?^\' ( r.ci^fjjr ^5^-^ 

I ‘f nf^tiir*! r^'srt'^ ^ift^ 

%7s >itrrr ■5i:n’sn?pe fwtf-iiT i '!n5tf<i?p ■^f^*f 

-STTr.^T^ill "^^t! 5 ’:f.¥ 1 

^sfpT'-r -[-•T^'t'Ts ’i-itsp «^tr-i^ 

r.SfTl .£5^ '-f.^F3fiIl >iRf^^'-n'5 C^lh 

H^-f "it*^t rf^ifrTrrr sj^-'^i^iirTi ^ar« 

C5T^ ! 9 Fr'S'f‘3 ^5* ^7;?t 

■»tf4fTSIR ( Mining ) 5J?f« fs??3 51^ Sfs^ff-l^' 
rvf'^W I M ^if^T ^V.'^ F7JJTI?? C^tC*(l 

c^TWI 5t? ^r« I ’^z:^ Ff^l, 

'^^z^ jfl'T^ ^ trFiin i ur?ri 

^fg'^tr^' wm ’?nf^f^istrira ’T)?»fit’rt»fit:^if 

‘^nFs f^riT-->3( at^’ ( m i 

-s^n ^•»rc^t^T ir? 


8> «F^’ (5>^»5) sftsf 9fZ9 ^«ff5fm ^ Fnra^ ■^3 

I 

8Jt ^,a?F»?Ttf ‘>i?Pi *i1 f«p»Fi’ Fjf^ j^s *191 s fne-fwi^CT 
tsrfTftT: I w^rT’i^nr ■a#?? s#«^j5 Jf***?*! PU i «t»rtp tare«t# 

crn? f ?r5Jnp iWB I 







(i'iio ) I fr^TR ^sff^ wrW^c‘f^ n??>p 
s ni:?c^ i R’*f ?r^5[ ipn:^ 0 ?%^ 

c^m I ifrt^ 

nt^f^r^F ^ iRf%^ 

^T\ >r®tnf£C^ ‘The 

Institute of Civil Engineers in India'*® Sffett'e ^ | '^f^^f^TSrfsr, 
f^-(jnj '■if' 2f?rfsT ^cw i«* 

wiTm c'^f^Twi ah 

'StV >!f^^ ^^C5rm ^\ • >if1wr^ 'sn?:?!?' •4'^\ ewr? 

at^ f"Piw to i *? 

'i^o\r 9j§tl?5f I 'ijr 

■■^t-''=it^ ^fcs ^ 51?- 

I -^15' <5f?:??i 3j7:«fT ^it^-cs’jfS 

‘>rf^!:® 9 H«i' < ) 9 

'sifjpin 3 ?:^^ 

^ 9 tf‘n^’ (, ), 

(om 9 

^'^r^r*!’ ( ), FT^i F^ 

‘*rfc^ ^ ), wsriR’^ 

5ic^»f^.!S '-9 az^w:^^ T^w\n' ( ). >ii:-ft?^?:^^ 

•Itf^^^l 5ft>l lipTf^ 'srl^ 1%r^ 
fWl’ (io^g), ^f^TtrtW c^?Tt^ qfet’f 

(Rr^5fC3i--^ ( i *^ir) 1 ^|%f^ 51? 


84 Proceedings of the Institute of Civil Engineers in India— 
Vol. IT, P. 6. 

88 iJ»>i <»t ^1 i}|Jlf?f5 ‘The Indian Society of Civil 

Engineers’ sjtC? «l1t:^ I 



tw^ c^wi ■^iTcmsiri i 

^ OTtww ^9C5i1 cm\ I 

%Ti^ 5nr-?5^t?; TS’Tf^ I -i'^fv't^ r.^rt^si r.vrc^ ^cw:*f 

r?:^ftf>ff5?r tr5?R w^ i ^-\:s'\ 

‘5‘'?'f#i ’^^rsm Tif^':??!' ^r:^7S f^i ‘’rl»t«?rt 

^f@i?Vfrtr*ii'.’ ( i5ii ) I ^t ■if':^ 

9 -^tf^^—*5;'p:«TfT54i i 

4l^»^tB''^':‘r<i ^i54t«9ft^ ^»(t4 ipf5 i 
j^Ti. ’]t’[i’ini >rt«ir^i*i i"';'T^ n’^9 »-gr7p 

’I54t'1 4^ I ^t^PT’t^W TiT? 

4t?»rt5^';‘t^ ?^4t^ ipf5 I 5!!wt'i r4W-f4 :— 

■5r’:4^ «pc‘37:‘§‘^i ?4?i:?i-f4 insufficient tv^i «(r':4 id' 

^4T5t"<j ^n<i %i ■5i>i"'n ■srfNsfs"^ er^ii 

'iiHn i:t=t »t?i ?'i'^i ^\r'^ 

-Sifs 4g ’IH I ^tfl 9?t5^i':if<I ^fb- 

f4^^ TO 

material 9 ^t<l >l"*Ta C>f •f^’fC^i 

^r’fi I 'iiT 'SfH's !>t!r5 f?n»i 3i?:*fT vkhi 
experienced professional f^t test 5f7T4, '^t*^'! 

c?^4 Tsrf-rrt^ ^f^«i 4t^ i 

4^-3*fTF?[«l fklJ^ smH C?^| C’t^ f4C¥t% ‘^r,9\^g?Fjfsr^ 

f ivWo ) 1 ^tCcTfWt^ 1^^^C4, fV 

—«ii^ ?j^ %r3}t4 I ^FtiRc*ra 5 p:^ 1 ^t9 

IFfe l CTO, 

(volt meter)—C^ nfTOT^ ^1f ^t^ll 

FTnC^ ^rt*f ^ (Tot^ ’TC^t I t5t STt^cara 

5ft%^ TO^»R nrtat^CSl ^ I 





tf@fhrrf%*s lii^ ^5t cirr^^- 

fr^r^r, -^frirf^rir ^f? ta m I tT’s^ ^ti 

at^^f^tsT >1^2}*^ 51'? ^55n ^^^ b'r^r^tsr^rf? i biwi- 
■ff^rlT ^f?'5Rl¥lir fc^af i c¥t^f^^-f*rsFt’lt 

c?% ‘>Tf^ orffe^ f-f’F^’ ( i's^s ) 

I ^ 

«pif ^ I ^55rffrf% ^cn^tF® 

'2fts'^ I to ^1^:511^ 

c^^-rt® c'5^f^^t^ 5?:^ i ’Ri^# sr? to^’-iii 

>(t’i5ft^ to^1 

c^^n >5r^f6 2<,^ 

2t^!Flf-I-^ 1 

^1’s«n '2f^^ '5r^ C5t^ 

—‘A manual of Coal Mining’ I it!:? 

'5fywri^-'i^f%, n»rt< ^tosFt^ ^>fr?RtoH 

to ^'ii i ^tc^rt^an >fRr5t« ; to 

.5i^f5^ apfS I 

5!taif^^«t?:^ f%6t^ c?«n -^u, 'Q Tf'^1 

*rfr^r®T?i ^1 tof& 1 «^t3i 

c'SFc^i^ ani, >rt^to-’i^3r?f 
^^Z^ I »r$t^ 

f5f>«s>n 'Q ^f^fwta[ toi^ ^rf^fto-nu sRPtto 

I to to c^Ri >!t^to-'t3i ^^“»f 

c^ ani^, -f^rt^c^'e nt'^^i cn^ an i 

c-fwt’f '« ^f^fwtR^ 

tom to ^ '« to^ 2r73li c?^ 

%?fto I fVi ^i totom to m 


8» bWBrtsm TO ^ all Iftw (>*«*>) i 





•oso 


fT*t ^'vi;^ ^^li c^nt c^c^ 

?ff^?r«ff5( (7ft ’ft'i'sf^srrsf 2i^*rJl cf^ti 

c’fsf I >rli® br®tfs?^»ir w.*!**?! 

>f¥f?f (?f^ i ^tt 

in? "sjtis >ftcrf^®1iT c^tR! 

-sitll^lTIJsri Cift i vffFC^ f;i^"«{ >I?rn»t?:^^ 

(?pwi ifi 1 a c^’f^p ’laPiwiw^ 

fiifTi 5i¥-'^'5ifra ^':?Ti(, •siwc^^ 

^fii'-ji:i ^’iJf c‘5t^ I >pc®i ^.«^t»^e 


bf-i 

^®PT r=f^TI^ SrC¥^5* 5^»fr^ 35 s!5 I 

®f^l 5) irFft'C^T RSffWif lf¥-?I5ifrfl 7X^["5 

c-R ^ I <tfc^?S(«f5^ fjrii 

sr^’f r?|®j5p ’jri,*,'"' 

f^-% -Xi? f^?:-m c^t?:^! 'ii^pfS ff?pc?? 

2r:5li c?^i r*f i f-r^r^wN 

jft^f^sfs-nxfs ^xir^r^tt m'>‘{ i 

f-i^f^fsT >ilf«^!:^T csfy 

I TS^;, 9 ^?f5fH Tf*^1 f-!l(f=T®lil 

'9 f-mf^ssTcq^ JTffs i >fr^w ^P3«( C5t^, 
wti f-firf%»ts(9 'i!W(r*f m\^ ^t’s R i f’r*^ 

2f^ f^fii ^r iifntsii:: 

cwtt^ Pn:?Rf 5{f:jfTt cw c’f^ i f^fss ’tf-st^T cifwi 


«* fscs? ‘fnff’f <f*^’-xi^ (^ t'S!*CTf’n 



'i «>8 


5f3F>itfe®T fwTsr 


>1^1 P'fJf’ (Heavy Industries) ^«T STl | WT, 

sf! I 

w.^ c*m«t':’t f'‘[?ff^®ts( 

>T’??ii'i 2rf*ft¥ ms 1 

m»rr^ >Tt5if^^-nii i ^i’ 

'mu f»r^ ‘•q^t5rt#f' fi?af 5t?-^5sit^ 

I cA sftrrsr 

mu'^ T*m 

(-3^1^r?, ) I 

<^r*i^K<{‘^^ mm nRlSf^T^t*! C^S I 

f^?;rts( ^??tfTtnt<fIt^l l'*’^ 

'Q ?^f®5',t':>T^ 

>ft5irw-nii mm “Rt^^ c-R«t^’r 2f^tf^ 

^grt^i r.n >f^rf naj-nfif^ 2[W?i Cff^m 

5i?:»fT *rr-f^®i f^Tr>f 'sus ( ?<i ntnr, 

^sr^-tU*!. ), 9 ?R:^tnt<(Tt^ 

( ^ti*7, i'S-s ) I ^n nfw '8 

(?{t'j, ■) 'ii^cii 2r?Ftf*r5 c?t^ 1 nf^f6 f% ; 

>nf?^T 1 

^^f^^-*f!:ii 5rr«(t¥ c?8ti ■^ivste 

^FC^5rt#f C^t^ I ^t'5!l 

fj^ni ^^2f’«r3( 5t^ I 

^1 Elements of Dry Plate Photography in 
Bengali’ i'50 mm 2l«f3( ^l 5fff5 f^f%S 


S'* ?i(?5Tt Jipifii^-'^—3K«aRt*t wmwrw : «f'9. JnTRi, ’J; s* i 

str «»im’it«<iicini >a^ ^a^nwW) ati ‘f^«r*wi’ () i 

«a m-.sn jmif^^'^ijs—sKSfaRW : ^?i «t«, j!*vW, *jt ^s i 







51^ e >Tt5^^T c^m i ^pr^at^ 

W'wm JTTw«»R s ^ftf^ JTT^ 'i3^ mm \ 

ar#i^ ’tc’p wt^^T 

'ii^TR •siTCSTl^in ^^1 I 

5T«Rt^8?? I 

>i5i>TRl%5i^ Y-^ Y’'^^ 

a? ^njsTfTf ^':^’r’:^iiaT ^•'•r ai>«i ^R^- 

^’f.’if I v^wfv; 5iRT^'<j ?f«rv 

'pT^taif'p-f-r’ipr I wwM 

rfa^iR \ 

a:« ’•pryfaR'^'fl ^fcvrt^sTt ?p’':' 1 ■^nlfw. 

^aRR iY ^>'7 tTf, ?r ■■rRt ‘P^t I 

^'■£\Y >u^ai!l C^^t ■5JRV<f«5 WRNe 

■sjR^f -: >T'iFr^ 

r?:a^i »pii -sriFtt^r i 

m “?^T?t-RSR' i-«5 >flx^ avR wr-*R I a':t 
fsf'lTl ■sfrC’^TRIf'it a-3 w,^\ ^TR «i 

>i'“4Jf’? ?!>(Rsir51®R r*!?:? Tf’pn irf-pf^ij ¥^Il fP.TO" I 

^Titraf'f-T f^':*! r.m\ "sit^ 'ii^'f& ^c??’rc>?taf air 

c^\m ‘?r»ff53i Y wtatf^ r-i’»pt’ii ( ) ^1 

at’.f-{^»TR SStT^T SfR 

^'rm. I -sJRR?! -e WRTa 5(CT| 'ii^ « 

>1^117 ip^^far^ fwlJ ^P^ Tr=T1?t?l I 

Rt»r ^pc^at#! f^w ’5rf^f^?-r ac'^Q 

s(T 3(^ ^TWe I aa:? »fRw^R^ (?\s(^r,i$^ ^pc'^ar^^ 

f-r>FT'^ ( i^is ) ipR 'Yantai I anrt^ifra 

wtff fei af-^s?R a:5li Rr -nst^rs c?ai caa i 

5ipT^^ ‘^rwR srtw ac^ mu wuu 

a^a«rr^ atca'ca i ^t^ri ^af^ 

?f1%^ I 







fro-srnitw^ fsm ‘5r^-‘?r55rhi >iito t 

c?rf*f w^ <si^ 

<rrf^c?r^ I f^f5-r f^?Fc^ ms c?-*r 

I 1^C?% wi f%^ v<lt ^twt^c=T^ 

^(Tipar 1 d^t >Tt^5g;i(f^s^ 

f^?t sus ^ c^ c^ ^?75Jt% 1 ^1’ it^i 

^c?% w.^z^ C5t^ I ^w% T*\^ 

^uTOi c^i^i c^ix^i 'it5‘ >15101 s^ 

I d\^ c^5ft?Rt^ >iwt^T >f^tf^ 

^fel>f '« f-f?[ Wic^ 

*fwi*rr^tt (isob) I 

^T c§t&'«rtci^i f-r?^ fe c^^n 

‘II ( i'^^o ') 'JPT- 

^oi»t ^ wf^<5rr (V'l^ir ) 1 

»f^t^O£ >rffii:^T^ >IOf 2ft«JT?F f?oi ^r.wf5 

>ft5(1%^-'^ I “f^t^c^ vfit c!st%^ nf^^i 

505 C?^ I 5I^«fi^T'«r Q 

>f‘ntf^ T*m « >Ttf^’ ( ^H’r, f-i?f- 

'^U 

n^ mi 501 I c^rc^p >rn:^ 

'srW^ 5rtc>i ‘f^ ^ >itf^^j' ±f^ff»n5 ^ i sr^ ntra f*m « 

>rtf^T sT’t'fr i 

>iNf5fwtc^ ^U f^f%’'>n « 

'«>rtf^05r?f ^fi»^f^* «fn^f^rwtw^ i 


j i. / *i ?. * 


,)'•* 











-5.5'5 

- s\r. 

b-i, krb, 5?. Ui. iS<^. '.Sir, 
^*15, '.lr:J, 

^f^’55! -5Slr 

- b 

’s;?p<j;^^-’ - b 

i5j^f;i!f.d--iib- 
■5iyrl55f 

iffH >s‘< 
rvjf^—.J 5 lr-vS 3 > 

-bi 
^ s 

iSi 

>ff^f^i M[^ •5If’s^^^- 

' N 

?■§—5 8^-, ?'l^, '<'»i 
Xb 

ib?, 

—ioij vioit-iib- 

>f?[^t^—ibs 
'siwr^i^ i5> 

=lbb 

'Siwn ^t^f5f—«5» 


■5!^ « 5ff^l - i > S 

>vt, iifb 
>{^<f (<-—i S8, 5'*.S. 5b^ 

■5:r’f-T'f&<>«l (;>!•(- -bJ 

■sifl’H^V'f'l **ir^i'^f«fii5r :ss 
5;--f:»''5l - '.“lb 

■it'5!-fb^4^^>^l -fs 

5JrT5f'r-^>il ^1 >1[’5^1-^1 w'li 
-sifrr^} v5> 

■tif'?^ JfiififM 

«n 

^s S'vif-J—^b- 
>^b 

■ ??b 

■^tbf»T W]*Ib*g ‘'t<? I bf^’bS 
I ' ^.^b, 

( ¥«f[*g^l^f ■'T^ ) 

>b8 

•a^|flt=?r -^bi, ^S8-5?4 

*5it{%7?r?r—i8b 





8 0 6 

f^2i —iib- 

■ 5.8'^ 

'?, 8o 

•Sirai ^w*>-p 

'Sif^IJf«|.f io3 

TSlitt^e 5 Vj5 
9 ^"TJ 

^•|?:«li^ 5‘<i, ;i<^8, Osi?} 

•^JK^t^fM't ■<! *?CCft5ftr¥-f<t’Sfl— 

-^4'9 

"sjt^ ( nt: 

&t;) 

C?—^'a'\ 

^b-i 

^tf^^rt^r %^'i--ibt 

^Ttf^f^ { :3^C3rt^ 

^Jtf^f%— 8, b-o, 50 
itsj— 


^fQirri{ c’fc^?— 

filTf—Irt 

'ibS 

^(f^—^8o 

)—b-io, 

'^'8, 8'5, 15-bo, 

bS, ib>, 

bl, bSb- 

is'^, ibi, ibl-ibb 

i5i 

Hj V. )—i, -i 

3?f— 

r^'8Jt>ftlf?I-~^^0, .'a^, iio, 
Mb, ibo, M5-ibo 

- sb 

^>5 nf^?—iS5 

—'^•‘o 

ibl 

^c^t<R—^4 8-^n 

'ib^ 

^f|fatif--<b^-^bii 

^b^-^bo 

1 o-> «< i 





8 «> 


C5Ti7l—^b-S 
$’ff>|ill - iCo 

■-ira^^'tpt — iiir- 
i is, ?S'^, ^8S, ^'^b- 

tiF^V:—-'S3 
['4 »l rs'R— ? 5 i 
^':’ra^q'm—iir> 
^,n5^*«f<l--isi 

—^4 5 

'i.'TPS^N trt>i 

'ilQ 51ff&*FT51FW«1 

f^>n6 

( “^t '—ib-o,>sb-b 
'ii'^C^^ CTO^—ii5, i^'S, i8i, 
Mb'S 

<iif»mf5^ c^t^t^f5~8«, b-*, bb* 

^7\, f^. 7f^7f[f^~ZtC 

‘ii’i. f%. irf>f—'^Jss 

'8 

( W9 )— 


ib, ^8 

( -S^5 fs i—V5ib-*i8 
‘35!t6j^i q 

"^1- 

—-t- 

9Wt^>^’‘?I?-- '^ti 

i*i 

^p%t^'-'i5l^r':i >i’Tt*f '5's* 
?If;j?fii5:^ fi^»e- i"i4-i‘^'s, >bt, 
'S'lfcr 

^Wf^f^f^'S!-- '15> 

CW^ ( iv ‘3 5^1 ^fs ) i3b- 

^fsi^p-r£l '1^ 

f5I*!ffwt5T^I- iS'0-i89, 
i8S, i4^, ilo, 5'^4, ?b-i 

?Ffsi5Fn5i c>it>irFfB- '!-«, 

‘\, b-S, >>-iv5, i1, iS, 
'5o-8«', 84, b’t, b'b’, S®, Sb-, 
i4S, ibi, i8t, '*45 

r.5rr»i rj’fB- -'ll, i i • 

y.)—ibo 
f5f%«s>l|—'l^sS 
—i'54-i'lb, i8i 

^Fort^—1 ^8 

?n(?n— 





8o^ 


) 5*^8 

>5 59 

5^^t^§rt51 Clf—>»% i85-i4o, 
i44-i«59, 

—ib-o 

^tt%^5?g 5o)5->ai *598, 

*8b- 

« r-fgf 

%?(%—'J'Sb 

c^N ^f5r-^«^>ii— 

ObS 

-5 59S 

>lto—5 80 

■■^t%?t>l 598, 5i, is Vi 8 *5, 

i'590, iM-i^59 

— i os- i 8 o 

^ultnt^at^—^‘^8- 

TfJ^2f^5 C^—>5'i», >:»5 

?Kq«— 

5Ft^2m O^o 

^t#t'2r>ltf i59t 

C^^Tf^—>»% >«>», 

ii^, iSiS, iO0-l>*8, i'^^, 

3Pt%® 5 50, vjffS 


- -Obo 

5Pt%'2f>Ttf c^--8b 
1%^^( wM )—o«^i 

Wsratfwt^ >rN—5 8-5 5, «o, «i>, 

i«5 

5 5o 

Oo i 

w—5 8*^-5 8b 
fira—5 8 <5 

) —i«8-03(t 

—59i-595 

5 8» 
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